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$5,000 from Chicago! 


Advices received at a late hour Friday are to the effect that the 
Chicago Gas Companies have given $5,000 to the Fair Fund. We 
greet them a deua mains. Our readers will please study the lines 
of our current editorial on the Fair Fund through the new light 
With which this subscription floods them. 








THE FAIR FUND. 
iinsinaiisa a 

It is our disagreeable task this week, as it has been for the past fort- 
night, to report slow progress with the gathering up of the Fund for 
the gas exhibit building at the World’s Fair of 1893. Since Wednes- 
day last, the sum added was $350, in a sinple supscription from the 
proprietors of the Charleston (S. C.) Gas Light Company, which was a 
liberal addition to the funds individually, but the bleak fact remains 
that the Charleston Company was alone on the list. The sentiment, 
however, of the great majority of those who have subscribed, decidedly 
favors the proposition of constructing a building in keeping with the 
moneys that shall have been pledged at a certain date named for the 
closing of the subscription. This, of course, is for the Council and the 








subseribers to ultimately determine, but we feel confident that those 
who have earnestly, entered into the spirit of this thing will not be 
satisfied to admit that failure, ignominious and complete, is to be the 
end of it all. Nor do we believe that any of the subscribers has put a 
string around his offering, or that any subscription has been made in 
the thought or hope that the money so pledged would never be paid over, 
from one or any cause. The extension of time for the completion of 
the building (to about April 1, 1893), gives ample space or opportunity 
to secure the money needed—we presume that $100,000 would at a 
pinch be equal to the completion of the building—and we again most 
urgently request the believers in the future of the gas business to put in 
at once the amount that they feel they can spare—we might better say 
invest, for there is absolute certainty that the return made in the 
shape of increased gas sales the country over as aresult of the gas ex- 
hibit at the Fair, will be many times in excess of the amounts contrib- 
uted—to the end that profit may come toall. In the meantime, the 
inexplicable attitude of the Chicago Companies is maintained, which is 
in direct conflict with the principles that usually govern the business 
actions of such men as Messrs. Billings, Benedict and others, who 
largely dominate the course of the Chicago Companies ; nor can there 
be any gainsaying the fact that this inaction on their part has acted 
woefully as a damper on the will of others who think, and justly so, 
that those who are to be benefited most should be the first to subscribe, 
and liberally. The exact state of the fund, up to Wednesday morning, 
July 6th, is appended : 


July 2. Charleston (8. C.) Gas Light Company........... $350 00 
Amount previously published................ 60,231 28 
gs ee eee $60,581 28 








“BRIEFLY TOLD. 

THE TESTIMONIAL DINNER TO Mr, GREENOUGH.—The handsome spe- 
cial dining parlor of the Hotel Brunswick, Boston, held a distinguished 
and representative gathering of gas men on the afternoon of June 30th, 
who were there to speed a parting colleague, in the person of Mr. Mal- 
colm 8. Greenough, who for over a score of years was prominent in the 
engineering management of the Boston Gas Light Company. In fact, 
it seems not exactly in accordance with the regular order of things to 
write the name of Greenough as one who was in the service of that 
Company; the present would seem more like the regular order. While 
tempori parendum means much, yet in yielding to the spirit of the 
hour, chahge does not signify defeat. The Greenoughs will always be 
remembered as the props of the staid old Boston Company, and as the 
father was so the son is—a man of probity, skill and decision ; hence 
change in this instance not only does not signify defeat, but is the herald 
of advance. Malcolm 8. Greenough resigns his charge at Boston to 
take advantage of a wider and more positive field at Cleveland, which 
situation needs a positive man just now to repair the damage that ultra- 
conservatism has wrought there. We do not wish to be misunderstood 
in this reference to the Cleveland situation, and so shall speak plainly. 
The proprietors of the Cleveland Gas Light and Coke Company—and 
by proprietors we mean the shareowners and the chief executive man- 
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agement thereof—were so conservative that they refused to reward the 
people in their employ in any manner commensurate with the value of 
the services that were faithfully rendered. Office managers and staff, 
engineering heads and their subordinates, received salaries that were— 
well, not in any sense large; and while the proprietors pocketed the 
proceeds, they failed to remember those who piled up the prof- 
its. This indifference at home caused eventually the formation 
of an indifferent spirit to the opinions of anyone outside of the 
charmed stockholding circle; and the ultimate result is what the 
whole gas world now knows—the forcing upon them of a gas rate that 
is unjust and ridiculously inadequate. We believe that no one is par- 
ticularly grieved over the plight, personally, in which the leading Cleve- 
land shareholders are placed, but in that placing they have put a menace 
over gas shareholders at large. This menace may not be worked out in 
many other situations to the disadvantage of investors, but the saving 
clause or force will be that in those situations a different policy in deal- 
ing with the authorities and with the employees has been followed. 

So it will be seen that Mr. Greenough enters upon a field that requires 
the presence of a tactful, resolute, skiliful man ; and such he surely is. 
With a free field and no hampering he can, if anyone may at the pres- 
ent time, make a success of 75-cent gas. 

With the knowledge that he was to go out from them, it was most fit- 
ting that his confreres should wish him God-speed in hearty fashion, 
and those whose privilege it was to participate in the testimonial dinner 
at Boston last month can bear witness to the fraternal spirit that leav- 
ened the feast. The arrangements for the dinner were under the charge 
of Messrs. W. A. Wood and C. F. Prichard, and the mention of these 
names is sufficient guarantee that everything was done as it should have 
been to have everything at its best. The guests numbered 50, several of 
whom travelled hundreds of miles to be present, and those who were re- 
presented by letters of regret sent their messages of fraternity from al- 
most every State in the Union. The President of the American Gas 
Light Association, Capt. W. Henry White, acted as Toastmaster, and 
did, as he always does on those occasions, wonderfully well. While it 
might not be in exact good taste to refer here to the fraternal expressions 
of regret at Mr. Greenough’s renunciation of his Boston work, it will 
not be out of place to say that he must many a time in his new field of 
labor recall witha swelling heart the expressions that greeted kim from 
those who dined at the Brunswick on the last day of June. 





THE MEETING OF THE INCORPORATED Gas INSTITUTE.—The 29th 
annual general meeting of the Gas Institute was brought off, in 
London, in mid-June, under the Presidency of Mr. W. A. Valon, be- 
fore a large attendance. The meeting was a most successful one in 
every respect. Mr. Valon had much to say in his annual address—in 
fact, if any adverse criticism is tenable against it at all, it ia that hesought 
to compass to much in its lines—not a little of which is of interest to 
American engineers. He alluded very feelingly to the loss sustained 
by the [nstitute in particular, and the industry in general in the death 
of Mr. G. Shepard Page, and also referred at some length to the proposed 
gas exhibit at the World’s Fair. Mr. Valon is certain, by-the-way, that 
the separate gas exhibit is assured. Oil and water gases also come in 
for a large share of attention, not only in the address, but in the paper- 
list as well, and extended reference to American practice in these was 
made. The Birmingham medal was bestowed upon Dr. Perkin, for 
his discoveries in connection with the aniline colors, and the venerable 
Doctor made his acknowledgments in person of the honor. Seven 
papers were read, and Prof. Lewes delivered one of his inimitable 
lectures. Next year the meeting will be presided over by Mr. Denny 
Lane, and the sessions will be held at Belfast, Ireland. 





ATTENTION is called to the inquiry in this issue, from the Detroit Gas 
Light Company, for bids on about 160,000 gallons of coal tar per year, 
from the works. Rates for a term of 1, 3 or 5 years are asked for. 





ANOTHER chapter in the Cleveland gas situation is afforded in the 
passage of an ordinance by the City Council entitled, ‘‘ An ordinance 
to create a fund, to be known as the City Hall Fund, and to be used 
for the purchase of a site and the erection of a City Hall.” The fund 
is to be created from the moneys paid over by the local Gas Companies 
under the operation of the Meyer-Rose ordinance monstrosity, whereby 
the Companies are obligated to pay to the city 6} per cent. of their gross 
receipts annually. The fund addenda directs that the money ‘‘shall, as 
the same is paid into the city treasury, be placed to the credit of a fund 
known as the City Hall Fund, which fund shall be used for the purpose 
of purchasing a site for and erecting a City Hall building, or for either 
of said purposes, and for no other purpose whatsoever.” 


{A Paper read by Mr. Frederick G. Dexter, of Winchester, before the Incorporated Gas Institute. | 
Steam Applied as an Aid to the Revivification of Oxide of 
Iron “in situ.’’ 

i 


The purification of gas in closed vessels is not by any means a new 
subject. It has received close attention (more particularly of late years) 
at the hands of many able men, and under varying circumstances. The 
‘*Claus” process and the ‘‘Oxygen” process representing modern at- 
tempts, probably owe their birth to the attention drawn to possible re- 
sults by the introduction to the purifiers of a small percentage of air 
with the crude gas. 

It is not the writer’s intention to take up the time of the meeting by 
recapitulating the many theories, opinions and facts which have been 
given from time to time in support of, or in opposition to, the air pro- 
cess, as ordinarily tried or saddled with the cost of carbureting. They 
are, more or less, all well known to you. One paper in particular by 
Mr. Valon, our President, given in the Institute ‘Transactions for 
1889,” summed up the debatable question very shortly. He, having 
tried the effect of air purification and found it (at any rate under his 
circumstances) objectionable, had immediately set about trials with oxy- 
gen pure and simple, with the truly beautiful results already recorded. 
That paper, in effect, seemed to tell us that both opponents and expo- 
nents of air revivification were wrong—the only true solution being ox- 
ygen undiluted. In the subsequent discussion, Mr. N. H. Humphrys 
found himself unable to reconcile the statement that 4 per cent. of free 
oxygen mixed with 994 per cent. of crude gas—or rather a mixture of 
crude gases—could differ in active properties from 4 percent. of oxygen 
mixed with a similar quantity of crude gases, because the said 994 per 
cent. of mixture in the second case had 2 per cent. of nitrogen with it, 
passed in with the oxygen as air. There can be no doubt that the incre- 
dulity then expressed found an echo in many other minds. But it ap- 
peared to me, afier the reading of that paper, and in spite of the very 
interesting results brought to light in the ‘‘ History of a Heap of Oxide” 
given by Mr. Humphrys, that the days of air revivification were num- 
bered, if the facts there recorded were substantiated in other quarters, 
and no better results were possible. During the same discussion, Dr. 
Thorne, in endeavoring to throw some light upon the discrepancy be- 
tween results obtained with air and oxygen (the percentages of oxygen 
being identical), said: ‘‘ But the chemical world was startled some few 
years ago by experiments made by Professor Harolc 3. Dixon and oth- 
ers, in which it was shown that if the oxygen were perfectly dry—in a 
state of dryness such as, until that t'me, had been quite unknown—then 
the power of the oxygen to support combustion was enormously de- 
creased, One might heat sulphur in dry oxygen to such a point that it 
sublimed, without its burning ; and one might heat a piece of charcoal 
in oxygen to a bright red heat, take the flame away, and it would go 
back again without any visible burning. But the moment the merest 
trace of moisture was introduced the effect was quite different ; the car- 
bon, or sulphur, or phosphorus, or whatever it might be, immediately 
burst into flame.” These remarks, and others of a similar nature, had 
considerable weight in my own mind; and although [ had often 
thought upon the ‘‘Air versus Oxygen” question before, without arriv- 
ing at any satisfactory solution, the conviction then flashed upon me 
that in this quality of dryness lay the secret—not, however, in the form 
of accounting for oxygen being so far superior to air, but as explaining 
why air had not been made to more closely approach oxygen under con- 
ditions suitable to its use. 

Moisture plays a most important part in nature ; its combinations are 
inconceivably numerous, and but few chemical reactions are possibile 
without its aid. The instances given »y Dr. Thorne might be multiplied 
many times over. To give one which immediately occurred to my mind 
—the simple process of rust formationoniron. Here there is a chemical 
combination—practically combustion, evolving a certain degree of heat. 
It is the union of oxygen and iron with that all-important aid, moisture. 
Does rust, or oxide of iron, form in a current of perfectly dry air, how- 
ever much prolonged? The ferric hydrates, or natural bog ores, con- 
tain in their natural state as much as 50 per cent. of water. Even if 
treated with dry sawdust before use, they will frequently contain (as 
used in the purifiers) 25 to 30 per cent. of moisture. Artificial oxides 
also are of necessity ‘‘ watered” before use ; and it is hardly needful for 
me to remind members of the practice of ‘‘ watering” oxide when 
spread upon the revivifying floor, and even of the practice, as I once 
heard, of raising a purifier lid to water the contents, as an aid to greater 
efficiency. 


Having, I trust, drawn your attention to the fact that damp oxide is 





of recognized importance, and that when oxide has been allowed to get 
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thoroughly dry its efficiency in the box is seriously curtailed, I wish to 
point out that the air process as ordinarily applied is directly responsible 
for and rapidly brings about this very evil—the drying of the oxide ; 
while, as far as I am aware, not only haveno efforts been made to coun- 
teract this evil, but apparently the matter has altogether escaped the at- 
tention it deserves. A few months since, I had the honor of presenting 
to the Southwest Association of Gas Managers a paper dealing with the 
‘‘ Revivifying of Oxide of Iron in Closed Boxes,” by means of a blast 
of air, derived from a pressure blower; the box being disconnected from 
the working series during the operation. The same idea, carried out, 
however, in a different way, had previously been attempted, but aban- 
doned owing to the extreme difficulty experienced with the hardening or 
caking together of the oxide. This obstacle, I felt convinced, could be 
overcome by the use of suitable opening material and proper attention 
to the humidity of the oxide. The subject is here introduced only to 
show the effect produced in a case analogous to the subject of the pres- 
ent paper. I found that the heat produced during the chemical reac- 
tions or revivification of the oxide was quite sufficient to drive off, in the 
form of vapor, the water liberated by the reactions, as well as any me- 
chanically mixed with the material. It was, in effect, simply baking 
out the moisture ; and if the meeting will recall for a moment the cak- 
ing together and hardening effect in the case of the drying up of com- 
mon mould, mud, clay, or any similar material, it wiil not be found dif- 
ficult to account for. 

To satisfy myself thoroughly upon this point, I had arrangements 
made to condense the moisture blown off with the air and gases at the 
plug of the purifier, and I carefully compared samples of the same ma- 
terial immediately before applying the air blast and after. The result 
showed me that considerable quantities of water were driven off by the 
agency of the heat of the reaction ; and the difference between the con- 
dition of the oxide before and after treatment with air was most marked. 
In fact, if the air was not well controlled, it was quite possible ta so 
harden or dry off the layer first affected as to render it impervious to 
the air current for all practical purposes. Here, then, appeared to me 
an explanation of a common difficulty, and sometimes entire want of 
success experienced by users of the ordinary air process. 

The chemical reactions effected within an oxide purifier treated with 
a small percentage of air are of precisely the same character as occur 
with the same oxide removed to the revivifying floor, or to a spent box 
treated by a blast in the way just referred to. But while the reactions 
are similar, the conditions are very different. Oxide revivified upon an 
an open floor has this advantage—the heat disengaged can get away 
quite freely, without necessarily raising its temperature to any great ex- 
tent. It is, if dry, in a position to absorb moisture from the atmosphere; 
and, further, should the material not be in a sufficiently damp state, its 
condition would undoubtedly be noticed, and the necessary moisture 
added by watering before it was replaced in the box. In applying the 
air process, however, what occurs? The heat formerly allowed to 
escape is pent up ; it is allowed to become intensified to such an extent, 
at times, as to cause the oxide and sulphur to fire, and the grids to burn. 
This catastrophe, while admittedly due to mismanagement, as it shows 
want of attention to the correct propurtioning of the air supply, still 
serves the purpose of illustrating the intensity of the reactions produced. 
It is simply a question of degree, the amount of heat liberated in a given 
time depending entirely on the rapidity of the air supply in conjunction 
with the condition of the oxide. The quantity of heat is at all times 
more than sufficient—especially well within the layers—to cause the 
rapid evaporation of moisture, the presence of which is one of the most 
important conditions of success. 

It is to be noted that the abstraction of moisture acts detrimentally in 
two ways—mechanically and chemically. (1) Mechanically, by the dry- 
ing up, hardening, or caking together of the oxide, which causes greater 
resistance to the passage of the gas. (2) Chemically, by impairing the 
active properties of the oxide. Of the former effect, many have in the 
past given their experience ; and several instances could be given of 
boxes shut off, long before properly spent, through sheer inability to 
get the gas through the material, which has even required the use of 
pickaxes to disengage. Of the latter, or chemical aspect, I do not think 
the last word has yet been said. In fact, I am coming tothe conclusion 
that, if the mechanical difficulty did not first assert itself, and put an 
end on this score alone to further work, the oxide could be so deprived 
of moisture as to put an almost entire stop to revivification. I hope, 
before concluding these remarks, to give such evidence on this point as 
will clearly indicate the necessity of attention in this direction. 

In jotting down information in connection with Mr. Valon’s and Dr. 
Thorne’s remarks on the oxygen process, as given in the paper before 
referred to, and in connection with the various experiences recorded 


with the air process, as well as my own experiments, I had the follow- 
ing notes : 

(1) A given percentage of free oxygen admitted to purifiers appeared 
to have far higher revivifying effect than exactly the same per- 
centage of oxygen admitted in conjunction with 2 per cent. of 
nitrogen as air. 

(2) The presence of moisture is of primary importance in most chem- 
ical reactions. It is known to have an extraordinary influence 
upon the combination or activity of the particular element under 
consideration—i. e., oxygen. 

(3) The absence of moisture in oxide used for purification has an in- 
jurious effect ; special steps being always taken under ordinary 
circumstances to ensure its presence. 

(4) The production of hydrated ferric oxide in the active form absolutely 
depends upon water for its constitution, whether the reaction 
from sulphide takes place on the revivifying floor or inside a 
purifier. 

(5) That, while the conditions of revivification on an open floor favor 
the assimilation of moisture either naturally or artificially, the 
conditions of the closed box not only directly preclude this, but, 
by means of the heat produced, aid the abstraction of moisture, 
driving forward along with the gas whatever might be liberated 
chemically or exist mechanically mixed. 

(6) That the difficulty of back-pressure caused by caking, was again 
directly traceable to the removal of moisture. 

(7) That, in revivifying purifiers by an air blast taken in at the bot- 
tom, and the current removed at the top, revivification always 
proceeded in the reverse direction to the blast—i. e., from the top 
downwards. But, while the top material with less air became 
damp from moisture driven forward from lower layers, the bot- 
tom, which took longer to revivify, though in contact with more 
air, remained very dry. 

The enumeration and study of these points led to but one conclusion. 
The air process tended to become self-destructive by the removal of the 
necessary moisture ; and although at some works a greater measure of 
success would be experienced than at others—due to the varying amount 
of moisture present in the oxide originally, or in the gas, or the propor- 
tion of air used-—yet there appeared very good ground to believe that no 
results were so goo! but that they could be greatly improved. The 
present uncertainty as to the possible life of any box could be reduced 
to definite lines, if the important question of humidity received the 
necessary attention. 

While collecting these notes, and trying the effect of the ordinary air 
process with the admission of varying quantities up to a little over 2 per 
cent., a circumstance occurred which seemed to me to put all doubt at 
rest. The ordinary process had been working for some time, with re- 
sults apparently as satisfactory as were obtained elsewhere. Speaking 
generally, the boxes, while gradually increasing in back-pressure, did 
not give exceptiunal trouble, necessitating shutting off, except in a few 
instances, or towards what appeared to be the limit of their life by ordi- 
nary tests. Having occasion to change over to a separate section of re- 
tort house, attention was called within two days to the impossibility of 
getting the gas through the purifiers. A new box having been added 
only four days before, I could not for awhile account for this extraor- 
dinary behavior ; the back-pressure on the first of the series having 
risen in this short time from 4 to 18 inches. On shutting this box off, 
and making the second box the first, a similar increased resistance arose 
within the next 30 hours, and again a repetition with the third box. 
This was a very serious matter; and upon investigating into the cause 
I found that each box became decidedly warm in comparison with the 
temperature usually found. I at once came to the conclusion that the 
mischief arose through an increased quantity of air being drawn in 
owing to some fault in the new retort section which was put to work. 
This surmise proved correct ; and the oxide, having been removed, 
broken up, and freshly damped, was again used in turn with no further 
difficulty. This experience convinced me that, if means were devised 
to prevent moisture leaving the oxide under revivification, or, if it did 
do so, to replace it continuously, the greatest possible benefit would re- 
sult. 

I saw that, according to ‘‘ King’s Treatise on Coal Gas” (Vol. 1., p. 
877), Mr. Cleland, in applying a jet of steam for scrubbing purposes, 
claimed a saving of one-third in labor and material (oxide) in the puri- 
fiers, by reason of the complete removal of ammonia and arrestation of 
tar oil and water before the gas reached the oxide of lime purifier. 
This indicates that one of the conditions of success was that the moisture 
or steam should be prevented from entering the purifiers ; and probably 





at that time, without the altered conditions of air revivification, the 
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object was so far right. Under the conditions here discussed, how- 
ever, the reverse is true. Moisture is urgenily needed. Mr. George 
Anderson on the subject of ‘‘ Gas Purifiers,” in his paper read in 1889, 
said: ‘‘He formed the opinion that to purify gas there must be 
humidity ; and the more humidity there was without doing damage, 
the better.” Hxhaust steam having necessarily the greater part of its 
heat removed, appeared to me one of the best possible means of intro- 
ducing moisture—being itself nothing but warm water vapor, in the 
finest possible state of division, and therefore readily adaptable to bring 
about complete admixture with the gas, and consequently in the most 
favorable state and condition to come into contact with the oxide. 

On thinking over the details for the proposed trial, it occurred to me 
that the gas itself would probably exercise an affinity for, and take up 
a certain proportion of, moisture, if allowed to come into contact a 
sufficient time—added to which it would be necessary to adopt some 
means of control in case the amount of exhaust steam admitted should 
prove too great, or the reverse, as my idea was to turn to account the 
exhaust from the exhausterengine. Having at my disposal an annular 
condenser, I applied the exhaust steam by means of two jets—one 
above and one below the gas inlet; and the path of the steam being at 
right angles to that of the gas, thorough admixture was obtained. To 
still further break up and intermix gas and steam, I fitted the annular 
spaces with wood and pine shavings supported upon rings at intervals, 
in a very similar manner to Cleland’s scrubber. This arrangement 
prevents undue compression of the material at the lower layers. Each 
of the tubes was fitted with shower-rings, by which a stream of water 
could be made to descend upon the material; and provision was also 
left to enable the steam to be applied at different points, so as to carry 
forward, or prevent the passage of, any proportion of steam required. 

I am pleased to be able to say that the results have been quite 
successful. Extended trial over many months with comparatively 
small and large air percentages, both with and without steam, leave no 
room to doubt the marked superiority resulting from its use. Careful 
records ,were kept of the effect of air alone during nearly twelve 
months’ working ; and during last season in applying steam, I kept, as 
nearly as circumstances would permit, to the same percentages at 
similar times of the year, in order to ensure parallel conditions : 

The average results obtained are as follows :— 


(1) During the summer months, with 2 per cent. of air and no steam, 
the gas purified per box averaged 3,000,000 cubic feet. 

(2) Under similar conditions of make in summer with 2 per cent. of 
-air and steam, the average quantity purified per box was 7,000,000 
cubic feet. 

(3) During the winter months, with 08 percent. of air only and no 
steam, the average life per box was 2,400,000 cubic feet. 

(4) With steam added and 0.8 per cent. of air (under conditions 
otherwise the same), the life per box rose to 7,200,000 cubic feet. 


I may mention that the oxide used in these trials contained from 36 
to 40 per cent. of sulphur ; and the gas on entering the purifiers while 
under steam was at a temperature of from 90° to 100° F. The effici- 
ency of the oxide in each box was raised by the help of steam from 
twice to three times its normal value—the greatest increase of efficiency 
being obtained in winter, when ordinarily, by reason of increased flow 
and low temperatures, the efficiency is generally lowest. 

The specific points and advantages arising from the addition of moist- 
ure in this way may be briefly enumerated as follows :— 

(1) The steam supplies the necessary moisture to preserve the activity 

of the oxide. 

(2) The oxygen of the air supply seems, as Dr. Thorne suggested; to 
possess far more active properties under the influence of moisture. 
At any rate, a comparison of statements 1 and 2 or3 and 4 singu- 
larly confirms this. 

(3) Back-pressure from hardening or caking is absolutely stopped. 
This I attribute to the prevention of the drying-up effect, and 
also to the undoubted fact that the sawdust and woody fiber in 
oxide swells considerably, thus tending strongly to disintegrate 
the mass, rather than allow it to bind. 

(4) The high temperature of the ingoing gas, particularly in a humid 
condition, is distinctly favorable to the oxidation, and to the 
chemical reactions generally. 

(5) The addition of heat in this way is of great importance in winter, 
counteracting most satisfactorily the inert action of the oxide 
under severe cold, prolonging the life of the box, and enabling 
far greater dependence to be placed on the purifying operations. 

I am quite aware that, to render this paper more complete and 


tical reference to the exact analysis of the oxide and of the gas, before 
and after operations, together with information as to the actual amount 
of water used, the purifying area, and similar details. But I am 
placed at some disadvantage in being called upon to supply a paper at 
very short notice ; and I am consequently unable to deal so fully with 
the matter as could be wished. This detailed statistical work is not yet 
ready ; and as my trials are still progressing, I think, perhaps, it would 
be better to include the details in some future paper—that is, if the sub- 
ject is thought worthy of a further hearing—though I am quite willing 
to give to the meeting now any information in my possession likely to 
be of assistance. 

By giving the results under exactly parallel conditions, and at similar 
times of the year, one is placed in a better position for judging of the 
value of my contention. I believe that, when rightly administered and 
rightly understood, air applied in small proportions will be found of 
more value than the larger doses now are, which are often adminis- 
tered under unfavorable conditions. With careful attention, we may, 
perhaps, remove to some extent the discrepancy between air and 
oxygen. 








|Concluded from page 6. } 
On Platinum Pyrometers. 


—_— 
[A paper read by Mr. H. L. Callendar, M.A., before the Iron and Steel 
Institute, Great Britain. ] 

So far I have described only the construction of the pyrometer itself. 
The construction of the indicating portion of the apparatus, and the 
method of measuring the resistance, is a questiov of almost equal im- 
portance. 

The resistance of one of these pyrometers can, of course, be measured 
by any of the usual methods, but the sensitiveness and accuracy 
attainable depend very largely on the selection of a suitable method 
and apparatus. In the case of the Siemens pyrometer, the differential 
galvanometer method has been adopted. A resistance-box is used 
reading to y,th of an ohm, which corresponds to about 3° F., and a 
table is issued giving the resistance for every 20° F. The disadvantages 
of this method are (1) that the readings are discontinuous, (2) that it is 
necessary to refer to the table and do an interpolation sum to find the 
temperature. 

The differential galvanometer method is, moreover, for other reasons 
unsuitable for accurate work. It is essential to use the Wheatstone 
bridge method. For use with my own pyrometers I have adopted the 
most accurate modification of the latter method, in which a bridge wire 
is used for reading the fractions. The advantages of this method are 
(1) its superior accuracy ; (2) that the readings are continuous ; (3) that 
the divisions of the wire may be made to correspond directly to degrees 
of temperature. The principle of the method has already bcen de- 
scribed and explained in a paper published in the Philosophical Maga- 
zine for July, 1891. The following isa diagram and description of a 
form of resistance-box specially made for the purpose (Fig. 1). 

The pyrometer leads marked P and C are connected to the terminals 
marked PandC. The battery is connected to the terminals marked 
B, and the galvanometer to the terminals marked G. A D is the 
divided wire with a millimeter scale and verneir H, reading to ;4, of 
adegree. E F'is an adjustable set of resistance coils. The numbers on 
the heads of the screw-nuts F' to F' give the equivalent values of the 
corresponding resistances in centimeters of the bridge wire. The resist- 
ance coils themselves are compensated, so that changes of temperature 
of the box do not affect their values. 

In taking an observation, resistances are unscrewed or unplugged in 
the arm E F, and the galvanometer contact piece H is moved along the 
wire till the balance is found. The reading of the bridge wire, added 
to the sum of the coils unscrewed, gives the value of the temperature 
directly in degrees on the platinum scale. 

With this apparatus 1 centimeter of the divided wire corresponds to 
1°C. It is not difficult to make the galvanometer sensitive to +},th of 
a degree at 1,000° C., and, of course, #;th of a degree, which corres- 
ponds to one millimeter of the bridge wire, can be read with tolerable 
ease and certainty. 

With these instruments it is not only possible to read with certainty 
to a tenth of a degree at 1,000° C., but what is more surprising and 
important, the readings are actually constant and consistent to this 
fraction of a degree. I have made several experiments to test this 
point. Some typical illustrations will be found in a series of experi- 
ments made at the Royal Mint in conjunction with Professor Roberts- 
Austen, and described in the Philosophical Magazine for February, 
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possible to construct a pyrometer on any other principle, to read with 
anything approaching to this degree of accuracy. There are very 
few instruments that can be made to read even to 10° with certainty at 
1,000° C., and the possible errors of most pyrometers are much larger 
than this. 

It may be objected that so high a degree of accuracy is not required 
for most practical purposes. It is, however, undoubtedly valuable for 
scientific work, and, of course, there is no difficulty in construeting less 
delicate instruments in cases where the highest degree of accuracy is not 
required. 

For the most accurate work the bridge wire or “ null” method pos- 
sesses undoubted advantages. For practical purposes, however, it is in 
many cases more convenient to use a ‘‘ deflection” method. In the 
Wheatstone bridge method, and also in the differential galvanometer 
method, the resistance is measured by balancing it against another re- 
sistance, which is adjusted by trial until the balance is obtained. This 
necessity of continuous adjustment is particularly troublesome in cases 
in which the temperature is varying, and in which, for this very reason, 
a high degree of accuracy is out of the question. 

A platinum pyrometer can, however, be easily arranged so that the 
odd degrees of fractions are directly indicated by the deflection of the 
galvanometer, instead of being found by sliding the contact piece along 
the bridge wire till the deflection is nothing. If, however, the ordinary 
form of galvanometer be used, its deflection will depend on the strength 
of the battery as well as on the change of resistance. It is, therefore, 
necessary either to use a constant battery or to compensate the galvano- 
meter so that its deflections are independent of the battery power. The 
second plan is, in my opinion, the best. Constant batteries are very lia- 
ble to get out of order, and are never quite constant. It is better to use 
an ordinary electric bell or telephone battery, and to compensate the 
galvanometer. 

The deflections of an ordinary galvanometer will also vary with the 
resistance and temperature of its coils. The galvanometer must, there- 
fore, also be compensated for change of temperature of the air, so that 
it may give the same readings in summer and winter. Since, after all, 
the galvanometer deflection is only used for giving the odd 20 or 30° and 
not the whole temperature, this might be regarded as a superfluous pre- 
caution ; but it can easily be shown that this is not the case if you wish 
to read with certainty to a tenth of a degree. 

I have recently succeeded in compensating a galvanometer in a com- 
paratively simple way, so as to satisfy both conditions. The deflection 
of the galvanometer is then proportional to the change of resistance of 
the pyrometer, and is independent both of the strength of the battery 
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and of the temperature of its coils. With a mirror galvanometer, com- 
pensated in this way, it is possible to read to a tenth of a degree with tol- 
erable certainty at 1,000° C. My own instrument gives an angular de- 
flection of 25 minutes for 1° C., with a possible error of less than 5 
minutes in a deflection of 15° of arc. 

Most people who are not practical electricians find a mirror galvanome- 
ter rather difficult and troublesome to work with. For ordinary pur- 
poses a needle galvanometer is sufficiently accurate and certainly much 





easier to read. Fig. 2 represents the arrangement of the apparatus for 
working with a needle galvanometer at any temperature up to 1,500° C. 

A A' represents the pyrometer in its containing tube connected by the 
flexible leads ZL L, which may be of any convenient length to the termi- 
nals P P, C C of the indicator. A common Leclanche or dry battery is 
connected to the terminals BB. By means of suitable switches, not 
shown in the diagram, any number of different pyrometers in different 
places may be alternately switched on to the same indicator. The nee- 
dle N of the galvanometer is furnished with a long, fine index, which 
moves over a scale divided into 100 parts. R is a resistance box, prefer- 
ably of dial form, and mounted on the same base as the galvanometer. 
The travelling plug 7’ can be inserted in any one of the holes, so as to 
vary the resistance in the circuit. The resistance of the pyrometer is ad- 
justed so that a change of 1 ohm corresponds to 100° C. or F., which- 
ever may be preferred. The remaining coils and resistances forming 
the Wheatstone bridge are contained in the galvanometer case. The 
connections, etc., are not shown in the diagram, to avoid unnecessary 
complieatioa. 

In taking an observation, the temperature is generally known before- 
hand to within 100°. The plug 7 is inserted in the corresponding hole. 
The key K is then depressed, and the needle of the galvanometer at 
once indicates the odd degrees and fractions. In the position shown in 
the diagram the temperature indicated is 930°. When the needle falls 
below 0 the plug 7 must be shifted backwards. When it rises above 
100° the plug is shifted the other way. An arrangement is also provided 
for keeping the key K permanently depressed when the temperature is 
to be indicated continuously. 

The use of this form of instrument requires no special electrical 
knowledge or skill. The observations are such as any intelligent work- 
man can readily make. It is many times more sensitive than any of the 
ordinary forms of pyrometers, its readings are also much more constant 
and trustworthy, and there are no calculations to be made or corrections 
to be applied. 

For many kinds of rough work, and particularly for work in furnaces 
and blast pipes, it is not necessary to read with this degree of accuracy 
throughout the whole scale. In many cases the temperature is only 
required roughly, say to 5° or 10°. For this purpose the auxiliary re- 
sistance-box R may be dispensed with, and the whole temperature indi- 
cated by the deflection of the galvanometer. This, of course, makes the 
apparatus much simpler and cheaper, as the resistances are expensive 
and difficult to adjust. By suitably adjusting the soale of the galvano- 
meter it can be made to cover any desired range, such as 0° to 1,000° C. 
or F., instead 0° to 100°. 

In cases where greater accuracy is desired, but only over a small 
range, such as 1,000° C. to 1,300° C., the resistance-box may also be 
dispensed with, the pyrometer and the galvanometer scale being ad- 
justed so as to start reading at the desired point. One great advantage 
of these pyrometers lies, in fact, in the ease with which they can be 
adapted to suit any particular kind of work. 

Another advantage of these pyrometers, which I pointed out some 
years ago, is that different instruments when properly adjusted, agree 
in their indications very closely indeed throughout the whole scale. In 
the case of pyrometers constructed of the same wire the largest differ- 
ence I have hitherto observed is only half a degree at 1,000° C., and 
even in this case I cannot be quite certain, because the pyrometer which 
showed the divergence was not quite so well made as the others. With 
pyrometers constructed of different specimens of wire the divergences 
are still very small, even if the electrical coefficients of the wires differ 
by as much as 10 or 15 per cent. In any case such small differ- 
ences are readily dealt with, in cases where a high degree of accuracy 
is required, by reducing the indications by means of a table of correc- 
tions to those of a standard instrument. 

For practical purposes it is comparatively little use to endeavor at 
present to reduce the indications to the scale of the air thermometer, be- 
cause the latter instrument cannot at present be made to read with cer- 
tainty even to 10° or 20° at 1,000° C. To the practical man it does not 
very much matter whether the scale of his instrument be Centigrade or 
Fahrenheit, or absolute or arbitrary. What he wants is an instrument 
which will always give the same indication at the same temperature, so 
that, having once discovered the temperature necessary or most suitable 
for any particular process, he can make certain of reproducing the same 
conditions at will at any future time. This desirable result can, I be- 
lieve, be most perfectly attained, as far as our present state of know- 
ledge goes, by the use of platinum pyrometers. Since different 
platinum pyrometers can be made to agree very closely in their 
indications, the results obtained by different observers will then 
be fairly comparable if expressed on the platinum scale. If the 
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greatest accuracy is desirable the readings can be still further reduced 
to the scale of some particular standard pyrometer. In this way we 
shall at least be able to secure uniformity in place of the bewildering 
discrepancies at present existing. The platinum pyrometer will pre- 
serve the standard, and if at any future time it becomes possible to make 
more accurate measurements with the air pyrometer, all the observa- 
tions previously made will not be simply wasted, as they are under the 
existing want of system, bui can at once be expressed in terms of the 
new standard. 








Webster’s Feed Water Heater. 
ellaiitiatinaieiaakes 

The apparatus herewith illustrated is the feed water heater that is be- 
ing put on the market by Messrs. Warren Webster & Co., of Philadel- 
phia. The first specimen put in work was one rated to serve a 500-horse 
power boiler, and was used in connection with a pair of compound en- 
gines at the works of W. F. & F.C. Sayles, Saylesville, R. I. The 
second, of the same size, was furnished upon trial to the Merrick Thread 
Company, of Holyoke. A series of experiments was made vy Samuel 
M. Green, the mechanical superintendent of the company, who found 
the results sufficient, in his estimation, to permit the adoption of the 
heater in connection with their plant. 

Reference now being had to the drawing, C is a steam receiver placed 
between the cylinders of a compound engine of the usual form. A 
feed-water heater and purifier is shown, F, with a pipe, G, communi- 
cating with the receiver. This pipe is provided with a check valve, H, 
for preventing the water which is in the heater from entering the re- 
ceiver through the branch pipe, which might occur under certain con- 
ditions, and J and K are pressure reducing valves of any ordinary con- 
struction for lessening the pressure of the steam from the receiver C be- 
fore it enters the heater. The heater is provided with an air outlet pipe, 
L, having an automatically operated air-inlet valve, M, of usual con- 
struction, and a check valve, N. The heater has a vacuum chamber, 





P, in which the steam enters from the pipe G, a trough, Q, which re- 
ceives the inlet water from the pipes R, and the inclined perforated 
plates S, over and through which the water passes while falling through 
the trough, in which the supply pipes empty. A discharge pipe, U, 
conveys the feed water from the heater to the pump V. 

It is usual in heating feed water in connection with a compound en- 
gine to pass the exhaust steam from the last cylinder through a coil 
heater to a pondenser, where, owing to the vacuum whioh is there main- 


tained, the exhaust steam is withdrawn and reduced in pressure to such 
an extent that it is not practical to heat the feed water, which is taken 
from a hot well at a temperature of about 100° to over 140°, when it is 
passed into the boiler. 

By the device here shown, steam of less pressure than that carried in 
the steam receiver is utilized, and the maximum amount of water is 
heated by the minimum amount of steam, the same being reduced by 
either or both of the valves J and K, as desired. The air in the heater 
escapes by the outlet pipe L, the check valve N preventing its return, 
unless the vacuum is too great, when the automatically operating inlet 
air valve M, which can be weighted to any desired extent, will admit 
the required amount. The water-inlet pipe W, which supplies the pipes 
R, is provided with an automatically-operating valve X, operated by 
the movement of a float and connected mechanism of usual form. 

As the heater receives the steam from the receiver, a constant supply 
may be readily furnished to the pipe G, and thus to the heater, and 
owing to the reducing valves, at any desired pressure. 

The object in this design is to take the water from the hot well or 
other usual source, or if there is a coil heater between the last cylin- 
der and the condenser to take the water from that at the maximum 
temperature which can be obtained and feed it into the water inlet 
W of the drawing, whether upon the top or side, the manner in which 
it enters being immaterial. Then to heat it to a higher temperature by 
steam from the steam receiver after a portion of the energy of the 
steam has been utilized in the steam cylinders from the time it left the 
steam boilers under full pressure before it entered the steam receiver. 
From the steam receiver is taken just the quantity of steam which is 
sufficient to heat the feed water to 210° or 212°. To accomplish this is 
used the branch pipe G, with a pressure reducing valve located in it 
from the steam receiver to the vacuum heater, and by this the pressure 
is cut in the steam pipe leading from the reducing valve into the vacuum 
heater to as near steam at 212° or atmospheric pressure as possible, 
since steam at atmospheric pressure contains a greater number of latent 
heat-units to accomplish the desired object, which is to heat the water 
more economically than if the full steam pressure carried in the steam 
receiver were carried in the vacuum heater on account of the vacuum 
heater, which may be made in any form of a tank, so long as there is 
no opening to the atmosphere. The pump, which is ordinarily con- 
nected to the heater, would not then operate satisfactorily on account 
of fluctuation of vacuum. To overcome this objection the air inlet or 
vacuum valve M is used so as to communicate with the inside of the 
vacuum heater, and by which it is possible to allow a proper amount 
of air to enter by setting the valve to any degree of vacuum desired. 

An overflow pipe, Y, of larger diameter than the water supply pipe 
W, leads from the heater, so as to prevent the water from accumulating 
beyond a given or indicated level. The overflow pipe Y is provided 
with a valve Z, having a lever A’, which is weighted so as to close 
the valve to prevent air from entering the heater in case of a partial 
vacuum at any time, but adapted to open it when the pressure in the 
heater exceeds a desired amount. 








The Improved Coze Gas Retort. 
———>—__—_ 
On June 28 U. S. Letters Patent (No. 477,834) were granted to M. 
Andre Coze, of Paris, France, for an improved method of constructing 
inclined gas retorts. Using the words of the specification : 


The present invention relates to an improved means and arrange- 
ment of parts for effecting the ready discharge of gas retorts; and to 
this end the retorts are arranged at the augle of repose and charged 
from the upper end, and provided with a removable stop plate at the 
lower end to prevent the coal from entering the mouthpieces on the 
lower ends of the retorts, from which mouthpieces the gas is led off to 
the hydraulic main, whereby, when the removable stop-plate is with- 
drawn, the retorts may be readily discharged by the coke sliding down 
the incline of the retorts, and thus effect a saving of labor. By the 
angle of repose I mean that angle at which the natural fall of the coal 
when charging a retort from the upper end is sufficient to cause the 
distribution of the charge in a uniform layer throughout the whole 
length of the retort parallel with the bottom thereof, or that angle at 
which the material of its own weight begins to slide down the incline 
of the retort. The retorts may be automatically discharged by remov- 
ing the stop plate referred to and loosening the coke from the sides of 
the retort, whereupon the coke will slide down the inclined retort with- 
out difficulty and effect the automatic discharge of the retort; or the 
discharge of the retorts may be accomplished by removing the stop- 





plate and applying slight force to the coke, whereupon the coke will ha 
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readily discharged from the lower end of the retorts by sliding down 
the incline of the same. The removable stop-plates should be applied 
to the lower end of the retorts, so as to keep the coal out of the mouth- 
pieces upon the lower ends of the retorts, from which mouthpieces the 
gas ascension pipes lead to the hydraulic main. 

The invention will be best understood by referring to the accompany- 
ing drawings, in which Fig. 1 is a sectional elevation of a gas retort 
bench, provided-with inclined retorts located at the angle of repose, 
showing one of the retorts in section and furnished with a removable 
stop-plate at its lower end. Fig. 2 is a sectional elevation of the front 
part of a gas retort bench, showing three inclined retorts in section at 
the angle of repose, each retort provided at its lower end with a modi- 
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fied form of removable stop-plate. Fig. 3 is a plan view of the modified 
form of removable stop-plate shown in Fig. 2 applied to the middle re- 
tort. Fig. 4 is a front view of the same, looking in the retort. Fig. 5 
is an elevation of the removable stop-plate shown in the lowest retort in 
Fig. 2, and Fig. 6 is a plan view of the latter. 

The same letters of reference indicate the same parts throughout the 
several views. 

a represents the retorts, placed in a suitable retort bench or setting, 
at an inclination approximating to that of the angle of repose of the 
matters with which the retorts are to be charged, or, in other words, at 
an inclination almost verging on the limit at which the matters to be 
subjected to distillation would commence to slide down the retorts. 
This inclination is represented in the example shown as 29° ; but it is 
evident that this angle may be varied to suit the nature and smoothness 
of the interior of the retorts, the size of the lumps of coal, etc. 

The present invention is independent of any special means of charg- 
ing the retorts, and does not depend upon the retorts being brought to 
the same or to any particular level, or upon the retorts being arranged 
in any special way, except that the retorts should be placed at the angle 
of repose and charged from the upper end, which may be done in any 
suitable manner. 

By placing a retort at the angle of repose and charging it from the 
upper end the charge may be distributed in a layer of uniform thickness 
without entirely filling the retort—that is to say, the plane of the sur- 
face of the charge is about parallel with the floor of the retort, leaving 
considerable space above the surface,of the charge and the top of the 
retort, which is the most favorable condition for distillation, as it leaves 
sufficient space in the retort to allow of the gases freely disengaging, 
and enables the distillation to be carried on under the ordinary condi- 
tions, as when retorts are charged horizontally. 

The arrest of the coal at the lower end of the retort may be effected 
by means of a removable stop plate 0, fitted in grooves, c, in the retort 
and supported by a leg d, resting upon the lower part of a mouth- 
piece e, fitted over the lower end of the retort. From the top of the 
mouthpiece e extends a gas ascension pipe /, leading to the hydraulic 
main g. By utilizing the angle of repose, which permits but a slow 
passage of material, each particle of coal as it is arrested acts to hold 
the others in check, thereby preventing the retort becoming filled and 
permitting the distribution of the coal in a uniform layer, as stated. 
The retaining plate b does not extend to the top of the retort, but stops 
short of the top, so ag {o leave sufficient passage for the gases disen- 





gaged from the coal to pass into the mouthpiece and from thence into 
the gas ascension pipe f to the hydraulic main g. As the inclination 
given to the retorts is nearly sufficient to produce a sliding of the ma- 
terials contained in them, it will be understood that the least impulse 
given to the coke will be sufficient to produce an automatic discharge of 
the coke from the retorts. 

It is evident that my system is independent of that of the furnace and 
may be applied to all kinds of gas furnaces and to all shapes of retorts. 
Such applications would only require some slight changes in details. 

In Fig. 2 the upper retort is shown as provided with an ordinary lid 
h, to which is attached the stop or retaining plate b, so that when the 
lid is removed the stop-plate will be withdrawn from the retort and the 
retort may be readily discharged. 

The middle retort Fig. 2 is shown as provided with a cast iron retain- 
ing plate b, hooked upon lugs k, on the head or mouth-piece e, of the re- 
tort by means of hooks /, secured to the retaining plate. The said re- 
taining plate is divided witha midrib m, having a hand-hole therein to 
admit of the removal of the stop-plate. 

The lowest retort in Fig. 2 is provided with a retaining plate b, of 
sheet iron, of U form, with handles o at each side, and it is fixed in 
position by jamming or springing it against the sides of the retort 
mouth, e. 

The stop plate prevents the coal from entering the mouthpieces or 
heads e on the lower ends of the retorts, which mouthpieces extend be- 
yond the retort, setting outside of the furnace, and are consequently 
comparatively cool, so that if the coal was permitted to enter the mouth- 
pieces and back up against the lids A that part of the coal within the 
mouthpieces would not be subjected to distillation. The gases being let 
off from the lower end of the retort cause the tarry matter to collect in 
the mouthpieces, and if the coal were permitted to enter the mouthpieces 
the tarry matter would commingle with the coal in the mouthpieces 
and obstruct the lower ends of the retorts, so that the discharge of the 
retorts could not be readily effected, certainly not automatically. 
Where the gas is led off from the upper end of the retort, the use of the 
removable retaining plate is not so important as when the gas 1s taken 











from the mouthpieces upon the lower ends of the retorts, inasmuch as 
when the gas is taken off from the upper ends of the retorts there is not 
much tendency of tarry matter collecting in the mouthpieces at the 
lower ends of the retorts; but the tarry matter in this instance accum- 
ulates at the upper ends of the retorts. The chief function, therefore, 
of the removable stop-plate is that of preventing the clogging of the 
mouthpieces at the lower ends of the retorts, so as not to interfere with 
the discharge of the retorts. 








Analyses of Glass Used in the Manufacture of Incandescent 
Electric Lamps. 
‘unaisititatlibiene 
By Duranp Woopmay, Pu.D. 


In the manufacture of incandescent lamps there is a certain percent- 
age of loss due to what may be termed spontaneous breakage—lamps, 
apparently well made, cracking at some part without having been sub- 
jected to any shock or blow. 

A reasonable amount of loss in this way is unavoidable, from one 
cause or another, but when a certain limit is exceeded some special 
cause is suspected, as carelessness ‘in the glass blowing department, 
want of sufficient annealing, and the like. 

The difficulty often passes by during the efforts ta control it, without 
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any satisfactory explanation either of the trouble or the cause of its 
cessation. 

The lamp bulbs may crack (a) where the platinum wires are sealed 
in, or (b) where the ‘‘stem” carrying the wires and carbon filament is 
joined to the bulb proper, or occasionally (c) where the exhausting tube 
is sealed on at the apex of the bulb. 

In addition to the internal strains existing in any such glass work, 
the lamp bulb, when finished, is subjected externally to the full atmo- 
spheric pressure, and to sudden heat strains from the instantaneous 
turning on of current, as occurs in perhaps a majority of lamps in use. 

This combination of straine being considered, it is evident that differ- 
ences in the glass used for the bulb and stem and consequent differences 
of coeflicients of expansion which, in ordinary glass work, would not 
be of importance, will become manifest here. 

Glass blowers know that similar grades of glass should be used to- 
gether, but they are able to work up grades of glass differing in compo- 
sition more than is permissible in incandescent lamps. 

I have had an opportunity to make some analyses of the glass used 
at a time when the percentage of spontaneous breakage was abnormally 
large, and when every care in making up the lamps, annealing, etc., 
was unavailing. 


Analysis of Glass Rod, Tube, and Lamp Bulb. 





Rod, 108. Tube, 109. Lamp Bulb, 112. 
BNO ee cers wees 1.38 4,20 2.32 
BD iso tk ca's sic 15.06 9.05 14.50 
RE cas Cisne 2.15 — 6.40 
a ee 0.70 — 0.93 
MnO pais trace. trace. 
Fe: Os; fetsbah so } 1.02 1.65 1.45 
Al, O; eee oun ee 
Piss cw axak oes 16.81 19.83 1.39 
A ee ce 63.44 65.16 72.35 
OS 6 SET ee trace. trace. trace. 

100.56 99.89 99.34 


These results explained the trouble from breakage in lamps made up 
from these grades of glass. 

During the investigation, samples of glass of lamps by several differ- 
ent makers were analyzed; one of them, an English lamp, gave the 
following figures : 


Analyses of Bulb and Stem of English Incandescent Lamp. 


Bulb, 115. Stem, 116. 
EE ECdS vied hs bes seee> 5.20 6.14 
DEE Sivisdevn use kieshdos 9.20 8.10 
DE Ci weeds thas iene bens 5.41 5.05 
ECE h ands nc0s6sen 0n0es — trace. 
is arene _—_— 
ec cass vars 3.70 t 1.10 
Se eee 2.90 10.68 
A ae ee wh Sak 73.10 68.24 
99.51 99.31 


This bulb was a very brilliant, clear glass. While nothing is known 
as to the percentage of breakage in the manufacture of these lamps, it 
is evident that no special effort has been made to use the same glass in 
both parts of the lamp. Another lamp (of American manufacture) was 
examined and found to be of the same glass throughout, as shown be- 
low: 





Bulb, 113, Stem, 114. 
0 SE eee 7.17 6.91 
bid si chekiouhewescker 6.43 5.89 
RN 5s icichiatwntes vanes 0.39 1.98 
ES eee 18.70 17.14 
MtcMies secpescebasecntnce See 65.80 
Silks KAA a sis wows, ma’ x 0.45 1.25 
MnO 
EO Rakes hactwtaeee’ see's traces traces. 
FeO, 

99.36 98.97 


It should be said here that no proof has been obtained as to the possi- 
bility that some glasses of different composition may have similar co- 
efficients of expansion, certain constituents compensating each other ; 
but as it is a simple matter to obtain glass of practically the same com- 


Fraction 1. Fraction 2. 








position for all parts of a lamp or any other complex glass work, prob- 
lems connected with the coefficiency of expansion need not necessarily 
be taken into consideration. 








On the Composition of the Liquid Ammonia of the Trade and 
How to Manufacture Liquid Ammonia of Really 99.995 
Per Cent. 


ecitllitaninn 

| At a meeting of the Chemical Section of the Franklin Institute, held 
June 21, 1892, the Secretary read the above-named paper, which was 
contributed by Dr. Hans von Strombeck, of New York :] 

If the liquid ammonia of the trade, which is generally labelled and 
advertised as chemically pure anhydrous 100 per cent., is allowed to 
evaporate, a yellow fluid of peculiar penetrating odor and basic reaction 
is left in the bottle. This residue was left by any liquid ammonia which 
I subjected to the test, though they had been manufactured of different 
raw materials and by different processes. But the quantities left by 
different liquid ammonias were quite different. It is necessary to 
connect a long spiral cooler with the bottle in which the evaporation 
takes place and to surround the cooler with a refrigerating mixture, as 
otherwise a large percentage of the yellow fluid is carried away by 
the evaporating ammonia. Sometimes also white needle-shaped crystals 
are left by the evaporating ammonia, which partly are deposited on the 
lower parts of the walls, partly swim on or are dissolved in the above- 
said fluid. These crystals consist of sesquicarbonate or hartsborn salt 
of ammonia (NH,),CO; + NH.HCOs. 

While this salt was present in every liquid ammonia analyzed, it did 
not appear in crystalline form every time. The basic reaction of the 
above-said yellow fluid is due to ammonia absorbed by the same. By 
supersaturation with dry muriatic acid, and removing the excess by 
quick-lime, a ye)low neutral fluid is obtained. The yellow color is due 
to the presence of mineral (lubricant) oil. By distiliation under re- 
duced pressure, the latter can be separated out at 20( mm. pressure 
between 106° and 122° F., a colorless fluid being obtained in the re- 
ceiver, while all the oil remains in‘the still. Besides by hartshorn salt 
of ammonia, by mineral oil and by ‘‘colorless fluid,” as I shall call it 
in this paper, the liquid ammonia of the trade is contaminated by moist- 
ure and mineral matter suspended, the latter consisting of sand, perox- 
ide of iron, etc. The mineral matterof sample B contained also sul- 
phide of iron. 

I give the analyses of six samples of so-called anhydrous liquid 
ammonia 100 per cent., manufactured of different raw material by 
different processes : 


" B. Cc. D. E. F. 
per cent. per cent. per cent. per cent. per cent. per cent. 
Ammonia (by dif- 
ference)........ 98.976 96.984 98.220 99.792 99.321 99.180 
Moisture ............ 0.040 0.024 0.079 0.078 0.010 0.032 
Colorless fluid.... 0.950 2.880 1.644 0.117 0.622 0.666 
Hartshorn salt of 
ammonia......... 0.030 0.099 0.049 0.004 0.043 0.087 
Lubricant oil...... 0.004 0-006 0.005 0.009 0.004 0.035 


Mineral matter... traces 0.007 0.003 traces traces traces 





100.000 100.000 100.000 100.000 100.000 100.000 
The colorless fluid was further investigated. It has a specific gravity 
of 0.7948 at 60° F.; it is miscible with water, burns with little luminous 
flame, has a specific odor reminding of alcohol and ketone. Subjected 
to distillation in fractions at atmospheric pressure (758 mm.), it 
yielded— 
(1) 2.5 per cent. between 136° and 153° F. Sp. gr. at 60° F. 0.8048 


(2) 4.0 i sai 153° ‘* 165° 0.8077 
(3) 14.9 nt _ a * mar * ee 0.8016 
(4) 78.6 r* re a ae) = 0.7901 


(Mainly soneieing of methyl-alcohol and acetone ; methyl- and ethyl- 
alcohol ; ethyl-alcohol ; isopropyl alcohol.) 

The reaction for ketones was also given by fraction No. 2; traces 
could also be detected in fraction No.3. The ketones present can only 
be acetone and methylethylketone. Besides also traces of ethers may 
be present. 

The composition of different colorless fluids is slightly different, but 
if any of them or one of its fractions is brought {into contact with 
metallic sodium, the whole mass at once congeals to a more or less 
reddish powder, hydrogen at the same time being evolved, according to 
the equation : 


Fraction 3. Fraction 4. 





(i) CH,.0H + CH,.CO.CH, + CH,OH + U,H,.0H + C,H,OH + CH,.CH.OH.CH, + 2Na, = 
CH,.ONa + CH,.CO.CH,Na + CH,.ONa + C,H,.ONa + ©,H,.ONa + CH,.CH.ONa.CH, + 2H;. 





ase © = © © 
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As to the constitution of the sodium acetone compound which is only 
of theoretical interest, I refer to Liebig’s Ann Chem., 1891, 266, 1. 

If we suppose the fractions containing two different bodies to consist 
of equal parts of each, and calculate the hydrogen which ought to be 
evolved by the decomposition of one part by weight of colorless fluid 
by metallic sodium, we find that 0.0179 parts by weight of hydrogen 
ought to be evolved. By test I found as average of four determina- 
tions that one part by weight of colorless fluid evolves 0.0166 parts by 
weight of hydrogen or ninety-three per cent. of the calculated quantity. 
Taking into consideration that the supposition on which the calcula- 
tion was based is somewhat arbitrary, a better agreement can hardly be 
expected. As one part by weight of hydrogen requires twenty-three 
parts by weight of metallic sodium for its evolution, one pound of 
colorless fluid requires 0.38 pound of metallic sodium for its transforma- 
tion into solid sodium compound. 

A reaction similar to that between colorless fluid and metallic sodium 
takes place between the latter body and two of the other above-men- 
tioned contaminations of liquid ammonia, viz: Moisture and hartshorn 
salt of ammonia according to the equations. 

(II.) 2H:0 + Nas = 2NaOH + H:; and 

(III.) ((NH,)2CO; + NH.HCO;] + 2Na. = 83NH; + 2Na,CO, + 2Ha. 


Based on the reactions which have been given in these three equations, 
I devised a process for the manufacture of liquid ammonia which on the 
average contains 99.995 per cent. of ammonia, 0.005 per cent. of mineral 
oil and nothing else (U. S. Patent 477,089), the removal of the oil being 
impossible because of its chemical nature. The process is as follows : 

The ammonia gas which has been manufactured by one of the usual 
processes, and which has been already freed of the bulk of its moisture, 
instead of being directly drawn into the compressor, is first led through 
a vessel filled with molten metallic sodium. Here iu this vessel the re- 
actions described in the above three equations take place, whereby all 
contaminations present are transformed into solid non-volatile bodies 
and remain in this vessel, only ammonia gas and the hydrogen evolved 
escaping out of the same. The melting point of metallic sodium being 
at 204° F., it can easily be kept in a molten state by return steam which 
circulates through a jacket surrounding the vessel with the sodium. The 
ammonia is better led through two such vessels so as to make sure that 
all metallic sodium in the first one is exhausted before it is filled anew. 
By suitable connections the ammonia can be made to enter either vessel 
first or last. From the second vessel the now perfectly pure ammonia 
gas is drawn into the compressor and transformed into liquid in the 
usual way._ From this description it will be seen that the apparatus re- 
quired is of the simplest kind imaginable. 

I first thought to bring the ammonia gas into contact with solid metal- 
lic sodium spread out on trays. But the reaction between the ammonia 
and the metallic sodium only taking place as long as the surface of the 
latter is metallic, a somewhat complicated apparatus would have been 
required to meet this purpose. Knives and scoops would have had to be 
arranged in a drum in such a manner that the former continuously cut 
the metallic sodium to infinitesimally small pieces, while the latter carry 
them upward and drop them after they have reached an about perpen- 
dicular position, the ammonia gas thus having to pass through a con- 
stant shower of sodium with fresh metallic surfaces. 

The hydrogen evolved is to be removed, as otherwise the engine work- 
ing the compressor would have to perform useless work by the compres- 
sion of the same. A very appropriate way to remove it is wo have the 
purified ammonia gas and the hydrogen pass over palladium black or 
palladium gauze, each of which readily absorbs all hydrogen. Though 
palladium is a rather expensive article, 1 pound costing about $400, its 
expensiveness is counterbalanced by the fact that the same quantity of 
palladium can be used for an indefinite time. If heavily charged with 
hydrogen, it is only necessary to shut,off by suitably arranged cocks the 
communication between the pipe filled with palladium and the rest of 
the plant and to lead atmosvheric air through this pipe, whereby the 
palladium black or gauze loses all hydrogen absorbed and is ready for 
use again. As 1 volume of palladium absorbs 800 volumes of hydro- 
gen, I do not think that even for a large plant more than one-half 
pound of palladium is required, as in the immensely finely distributed 
form in which it is used a small mass obtains an immensely large sur- 
face. 

Now, let us see how much the cost caused by this purification process 
is. Let us make this calculation for an ammonia which, manufactured 
in the usual way, has the following composition, viz.: 


MNS 66. 6 on dio has Sows RRS 98.976 per cent. 
PR ekins sass ackon en ehske ur 0.040 - 
Colorless fluid................ --. 0,950 “sy 





Hartshorn salt of ammonia...... 
if | eee ee ee ee 
bo er 


0.030 per cent. 
0.004 _ 
traces. 


Having above stated that one pound of colorless fluid requires 0.38 
pound of metallic sodium, 0.36 pound of it is here required. One 
pound of metallic sodium costing $1.20, the quantity required costs 
forty-three cents. The metallic sodium required for the removal of 
each one-hundredth of one per cent. of moisture costing 1.6 cents and 
that for the removal of each one hundredth of one per cent. of harts- 
horn salt costing 0.7 cents, the total expense for metallic sodium is fifty- 
twe cents per 100 pounds of liquid ammonia. But 100 pounds of the 
ammonia in question yielding only 98.976 pounds of chemically pure 
ammonia, there is a loss of 1.024 per cent. The price of one pound of 
liquid ammonia being about thirty-five cents, the loss is equal to thirty- 
six cents. Or, the total increase of the manufacturing cost of 100 
pounds is eighty-eight cents. But for this slight increase of cost we ob- 
tain a liquid ammonia which contains 99.996 per cent. of ammonia in- 
stead of 98.976 per cent. as at present, and therefore will easily com- 
mand a much higher market price. 

In this calculation the sodium alcoholates resulting by the action of 
the metallic sodium on the colorless fluid are considered to be without 
any commercial value. But this is not so. By addition of water to the 
sodium alcoholates, and distilling with return steam, the whole quantity 
of alcohols which was present in the raw material can be regained, 
and by introducing its market value into the calculation, the above 
stated increase of manufacturing cost will be considerably lessened. 

While thus by my new process at a slight increase of cost liquid am- 
monia of 99.995 per cent. is obtained, the refrigerating power of which 
is, of course, superior to that of the present commercial liquid ammonia, 
and thus the liquid ammonia sold as “ strictly chemically pure anhy- 
drous 100 per cent.” really is what it is represented to be, there is still 
another point worthy of consideration. Every one connected with the 
refrigerating business knows of the terrific explosions which now and 
then occur in refrigerating plants, and for which heretofore no plausi- 
ble cause could be given. While I cannot positively say how these ex- 
plosions originate, I should think that the presence of such inflamma- 
ble bodies as alcohols and ketones point to where the cause for those 
explosions may be looked for. It is not at all necessary, or even likely, 
that the alcohols, etc.,-in their present form cause the explosions, but 
after being decomposed into hydrocarbons, etc., the latter may do so. 
As answer to the question of how under the conditions given in a re- 
frigerating plant, such a decomposition can take place, I would say 
that this can be done by the thermo-electricity developed by the am- 
monia condenser. The iron return bends being tightened to the iron 
pipes of such a condenser by means of tin solder ; and, because of the 
current of the ammonia gas or liquid ammonia respectively through 
the condenser, the tin solderings on one side of the iron pipes being 
colder than the tin solderings on the other side of said pipes, and the 
end of the condenser where the liquid ammonia leaves the same, being 
connected by pipes with the end where the ammonia gas enters the 
same, all the conditions necessary for the development of thermo-elec- 
tricity are given. The electro-motive force thus developed is, of course, 
only very small, but in the course of time enough hydrocarbons, etc., 
may be generated, which, after being brought to explosion, may shatter 
the strongest iron pipe. 

I intend to try to find out by experiment whether or not this suppo- 
sition of mine be correct. 








Ampere-Centimeter, a Measure of Electro-Magnetism. 
ee 


[A Paper read by Mr. Carl Hering, before the Franklin Institute.) 


It appears from the following deductions that an electric current 
multiplied by the length of the circuit will represent the number of 
magnetic lines of force generated by this current, or, in other words, 
that the number of lines of force generated by a current can be meas- 
ured by the product of the current and the length of its circuit. A unit 
current passing through a unit length of circuit, appears to generate a 
certain fixed and constant number of lines of force. This, of course, has 
reference to the electro-magnetism of the current itself and does not in- 
clude the influence of any magnetic bodies in the neighborhood. 

First of all it is necessary to show that amperes multiplied by length 
will give a unit of a similar nature to magnetic lines of force or flux, in 
order to show that an equivalent between the two may be giveu witn- 
out transgressing the laws of physics. This may be shown conciusive.y 
by the aid of the dimensions of these units in the absolute system. The 
dimension of.current is m*% 1% t-1, while that of magnetic flux (that is, 
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number of lines of force, not their density per square centimeter 
usually represented by H or B, nor the intensity as it is sometimes 
called), is m¥ 1¢t-1, It will be seen that the former multiplied by a 
length gives the latter. This shows conclusively that ampere-centime- 
ters, or ampere-feet and magnetic flux are units of the same kind and 
can therefore be equalled. 
Having determined this point, the following appears to show that 
every unit length of a circuit conveying one ampere,? generates a fixed 
nd constant number of linesof force. Using absolute units, the inten- 
of magnetization (or number of lines per square centimeter) at the 
of a circle of one turn, according to the well-known formula, is 


which r is the radius in centimeters and c is the current. 

Now, the intensity of the field is different in different parts of the 
area enclosed by the circle, being greatest nearest to the wire, but it may 
be assumed that in all circles, large or small, the ratio of the intensity 
at the center, to the average intensity in the whole circle, is a constant. 
Let this ratio be called K, then the total number of lines will be equal 
to the intensity at the center multiplied by the area, and by K, that is, 


M= "2 x art x K = don'rK, 

By dividing this by the circumference will give the number of lines 

per unit length of the circuit 

2cn*rK + 2nr = Cn K, 
or per unit of current, this is equal ton K. It will be seen that this is 
a constant and is independent of the radius r. This means that the 
number of lines per unit length and per unit current is the same for all 
circles, and therefore also for a straight line, which is a circle of infinite 
radius. 

From this it appears that, knowing this constant number of lines per 
ampere per centimeter or foot, the calculation of the total number of 
lines generated by any circuit or coil, would merely be the product of 
the current, the length of the circuit, and the constant. 

It should be remembered, however, that this deduction supposes 
theoretical conditions ; that is, a filamentary wire having no appre- 
ciable diameter. How far the size of the wire introduces an error re- 
mains to be determined. At all events, if the diameter of the wire is 
small as compared with the diameter of the coil, and especially if the 
coil, as it usually does in practice, contains iron which appears to con- 
centrate the lines in it, and therefore probab‘y attracts those circulating 
in the body of the wire itself, it may doubtless be assumed that the ratio 
of the flux in two coils would be equal to the ratio of their ampere-feet, 
which proportion might be of use in dynamo construction. 

The above deductions were made by the writer a number of years ago, 
butas they did not appear to agree with some existing laws at the time, the 
matter was laid aside. It seems, however, thatsubsequently some dynamo 
builders have advocated and used this system of calculation in prefer- 
ence to the other, and it was therefore thought best to publish this 
proof, hoping that some others, well informed on this subject, might 
point out the discrepancies, if any, and perhaps show the extent of the 
application in practice of calculating the magnetic flux of a current 
from the ampere-centimeters of the circuit. 








Lighthouse Illumination. 
onmvetipaies 
The Scientific American says that in the present day, the majority of 
lighthouses in the United States, or practically all, depend upon kero- 
sene oil as their illuminant. In old times, the first representatives of 
warning lights on shore may be supposed to have been bonfires, suc- 
ceeded in their turn by braziers. It is believed that the Colossus of 
Rhodes held in his upstretched hand a brazier in which a fire was main- 
tained to guide vessels into the harbor. His modern successor, the God- 
dess of Liberty, in the harbor of New York, carries an electric torch, in 
virtually the same position that her prototype is supposed to have held 
his brazier. Candles also played their part in the illumination of light- 
_ houses ; but in modern days everything has given way to the oil lamp, 
with very few and isolated exceptions. 

A representative of the early oil lamp was adapted to burn lard oil, 
and in order to prevent the oil from chilling, a curved copper rod ex- 
tended from a point well above the chimney down into the oil, and ter- 
minated above the chimney in a small ball. The waste heat of the flame 
thus maintained the oil in a heated state. Eight to 24 of these lamps 
were mounted on a single armature. In Montauk Point light, 24 of 
them were used, and were removed in 1858. They originally burned 


sperm oil, which was afterward changed to lard oil. This lamp was fit- 
ted with a reflector illustrating the reflecting or catoptric system of light- 
house iJlumination. 

Its successor was a French mechanical lamp for colza, sperm or lard 
oil, which was used in lenticular burners. In this machinery pumped 
the oil up to the wick, whence it continually overflowed. The machin- 
ery was objectionable and the lamp was superseded in time by Funck’s 
hydraulic float lamp, in which the oil was carried in a reservoir sur- 
rounding the upper part of the prolongation of the chimney, thus being 
kept warm and fluid by the waste heat. In its course to the wick the oil 
passed through a chamber containing a float. The float was adjusted so 
as to rise and close by a valve the oil inlet as soon as the oil reached the 
proper height in the wick reservior, thus maintaining the oil always at 
the same level. Lard oil was the fuel of this lamp. Professor Joseph 
Henry, who took the most active interest in the lighthouse establishment 
of the United States, and who was constantly experimenting in the lab- 
oratory and fleld upon the subjects of night and fog signals, introduced 
lard oil, thereby saving $100,000 per annum. The year 1864 is the date 
of this change. He was greatly interested in the development of the 
Funck lamp just described. As kerosene has improved in quality, the 
time came, about 1873, when it naturally superseded the more expensive 
lardoil. For its combustion in the smaller lighthouses the lamp known 
as the Funck-Heap lamp was devised. This is the product of the inge- 
nuity of Mr. Joseph Funck and Major D. P. Heap. 

It is a standard Argand lamp with single wick. The feed of the wick 
is effected by a screw thread on the wick-carrying tube, as in the stu- 
dent’s type of lamp. The chimney is carried in a gallery, which fur- 
nishes a support for it, and in which it can stand erect when removed 
from the lamp. A brass deflecting cap surrounds the wick, and around 
its base this cap is perforated with a number of holes. The holes admit 
cold air, which, forming a mantle around the flame, protects the chim- 
ney from intense heat, which would whiten or might even melt it. A 
deflecting button is carried by a spindle in the center of the flame. This 
button gets nearly red-hot, and the air rising and impinging upon it be- 
comes undoubtedly materially heated, so that a certain amount of re- 
generative effect ensues. This lamp is rated at 50-candle power. Its 
wick is 14 inches internal and 1} inches external diameter. Its flame 
is so white and intense that it is almost painful to look at. It burns 1} 
gills of oil per hour, 202 gallons being allowed for its annual consump- 
tion. 

For the larger lights larger lamps are used. Of these some are known 
as the first order five-wick burner, rated at 500 candles, which is used 
in the first order lighthouses. Then comes the first order kerosene 
lamp, on which such burner is mounted. This lamp is a float lamp 
embodying the float valve already described. To force the oil up from 
the reservoir below, a weighted piston is used. This piston, with leather 
packing, tightly fits the cylindrical oil chamber below the burner. It 
is weighted, and contains a valve opening downward. Its weight 
forces the oil up to the chamber and thence into the wick chamber. As 
required, the piston is drawn up by turning the handle, the downward 
opening valve permitting this to be done, and is then again released 
when its weight again comes into play, and the oil is forced upward. 

In practice, the piston is raised once a night and feeds 4 gallon per 
hour. Its total feeding capacity is 8} gallons. The annual supply of 
oil to such a burner is 2,156 gallons. In the float lamps the oil is main- 
tained constantly at a level of 14 inches below the top of the wick. 

To trim the wick the valve is shut in the supply pipe, and the lamp is 
allowed to burn out, which it does very soon. After cooling, the wicks 
are then brushed off, no attempt being made to cut them. In the 
Funck-Heap lamp the trimming is effected also by rubbing off the 
wick after the oil has been burned out. 

The lenticular apparatus in which these lamps are burned is univer- 
sally of the Fresnel order of construction. Where the entire horizon is 
to be lighted, it is obvious that the lamp might be surrounded by a 
species of cylinder whose longitudinal section as regards each side 
would be lenticular. This construction would exact an immense thick- 
ness of glass for the center part. To avoid this the lensis broken up 
into a series of prisms, with the exception of a small portion of the 
center. These prisms are bent around to the shape of the lens chamber, 
and are so cut as to represent sections of a lens as it would be at each 
position of a prism. Thus immense structures are built up, the first 
order lenticular apparatus, being large enough to contain a number of 
men, while the second order and fourth order lenses are, of course, of 
considerably smaller size. The smallest regular lighthouse lens used is 
the fifth order, and below this, for special purposes, come special lant- 
erns ; some with true Fresnel lenses, others with as near an approach 





to them as can be got in pressed glass. 
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The lenses may be disposed in annular segments, in which case their 
concentration of the rays of light is altogether in the vertical direction, 
the light, as it were, being converted from a sphere of dissemination to 
what is almost a disk. Sometimes flash lights are required. These are 
produced by having the prisms and glass of the lenses so ground and 
mounted as to represent a number of true leses, which send the light 
out, not in discoid distribution, but in a definite number of radiating 
beams. If such a lenticular apparatus is rotated, it will carry with it 
around the circle of the horizon these beams, producing for the on- 
looker the effect of a corresponding number of flashes per revolution of 
the lens. For color ‘effects colored glass chimneys were at one time 
used, but proved expensive on account of their fragility. They have 
been replaced by colored glass shades. 

An application of the circular lens to lamps is shown in the range 
light, one of the largest in the world, and which is to be one of the ex- 
hibits at the Columbian fair. The back of the light is the characteristic 
part of the apparatus. This consists of a set of totally reflecting prisms 
cut at such an angle and so set as to reflect back all the light which 
falls upon them. Thus this range light utilizes a great part of the light 
which would otherwise be totally wasted. It is open at the sides so as 
to give the most convenient access possible to the lamp. 

The type building in which these lights are placed, can be seen at 
Execution Rock light-house. This is situated on Long Island Sound, 
a little north of a line connecting Glen Island with Sands Point, about 
twenty miles from the Battery. It is one of the older structures, and in 
former days the keeper used tolive in the lighthouse itself. Since those 
times a very substantial stone house has been built for his accommo- 
dation and a powerful fog signal is established to warn approaching 
vessels while still far from it. The light, formerly a stationary one, is 
now a flashing light, while the Sands Point light a mile distant is 
fixed. 

The oil used by the Lighthouse Department must conform to the fol- 
lowing test: It must be of 140° flash test, 154° fire test, about 0.800 sp. 
gr., and free from acid, and, burnt in an Argand burner of the Funck- 
Heap style, light must show 18 candles illuminating power on a con- 
sumption of 4% of a gill per hour. In 1873 the use of kerosene was 
commenced on a small scale; its use is now universal in the United 
States, 

The electric arc lamp, apparently very powerful, is found to be very 
unsatisfactory in fogs, owing to its slight penetrative power. The 
Board do not regard its use with much favor on this account. The 
incandescent electric lamp, however, does meet with some applications, 
and probably will meet with more on lightships and similar places. 
Recently a number of electric-lighted buoys have been established to 
mark Gedney’s Channel, in the lower bay of New York. Each of 
these carries a small Fresnel lenticular apparatus, with a 50-candle 
power incandescent lamp inside it. The whole are maintained by cur- 
rent supplied by cable from the shore. The installation, while on its 
face of the most perfect type, has really given a great deal of trouble, 
and its behavior has not been such as to entitle the system to be very 
favorably regarded. 

Our thanks are specially due to Major D. P. Heap, U. S. A., engi- 
neer in charge of the third district, for courtesies received in connec- 
tion with this article. 











ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
eS ae 
SUPERINTENDENT CLARK, of the Oneida (N. Y.) Gas Company, is 
overhauling the carbonizing plant, and he will also go over the main 
system. The Company’s business is increasing at a very satisfactory 
rate. 





Mr. BenJAMIN F. KIrRKPATRICK has been elected Secretary and 
Treasurer of the Lynchburg (Va.) Gas Light Company, vice Mr. T. H. 
Ivey, resigned. 


THE authorities of Westminster, Maryland, have awarded a contract 
for the public lighting of the city to the Westminster Gas Light Com- 
pany. The agreement is to last for three years. 








THE Passaic (N. J.) Gas Light Company has put two 12-inch Con- 
nelly governors in service. The Passaic Company’s output is increas- 
‘ng at a rate that actually astonishes its proprietors. 





WE are indebted to a local correspondent for the following, from De- 
troit, under date of June 28th: ‘Mr. James H. Mason, who for some 20 
years past has been connected with the Berry Brothers, as Secretary and 
Manager of their Combination Gas Machine Company, died rather sud- 








denly Sunday morning (June 26) at his home, 463 East Congress street, 
of an affection of the heart. He was at his office last week as usual, 
and spent Saturday evening in pleasant converse with his family. His 
death was not entirely unexpected, although the end was very sudden. 
Mr. Mason, who was in his 61st year, had a wide circle of friends in 
Detroit, New York, Boston, Baltimore, Philadelphia, Chicago and New 
Orleans. The funeral services were held from his late residence on the 
afternoon of June 28th, and the remains were interred at Elmwood.” 





THE water gas plant for the National Gas Light and Fuel Company, 
of Chicago, and erected at Station ‘‘A,” of the Laclede Company, St. 
Louis, has just been started up. Superintendent Chollar is said to have 
remarked ‘‘ that it started off as smoothly as though it had been run- 
ning for years.” The plant is intended to operate as auxiliary to the 
coal gas works, using hot coke direct from the retorts, with crude Lima 
oil, and is of a million cubic feet capacity per day, of the standard 
double-superheater form of the Lowe type, with scrubbers, condensers, 
etc., complete. 


ORDINANCE No. 6,996, which was passed by the City Council of Col- 
umbus, on Monday June 28th, in effect extends for an unlimited period 
the franchise of the Columbus Gas Light and Coke Company, and also 
specifies the rate at which gas shall be sold in that city for the term of 
10 years, beginning with the 11th inst., at which time the ordinance 
takes effect—it may be taken for granted the Company will formally 
accept its provisions. The leading sections of the ordinance are ap- 
pended : 


**Sec. I.—Be it ordained by the City Council of the city of Colum- 
bus, Ohio, That the Columbus Gas Light and Coke Company, a corpor- 
ation organized under the laws of Ohio, and its successors and assigns 
are hereby granted the privilege and invested with the right to use the 
streets, alleys, avenues, lanes, commons, bridges and public grounds of 
the city of Columbus for the purpose of laying and maintaining pipes 
to be used for conveying gas for public and private use in the buildings 
and manufacturing establishments, and otherwise, of said city, to- 
gether with the right to dig and excavate in all of said streets, alleys, 
avenues, lanes, commons, and public grounds for the purpose of laying 
and maintaining pipes and other appliances required to convey said gas 
to consumers thereof; provided, however, that the right to purchase 
the works of said Company and all the appurtenances belonging there- 
to at any time during the existence of the rights and privileges con- 
ferred by this ordinance, is hereby reserved by said city of Columbus, 
and is hereby secured to said city by said Company, its successors or 
assigns. 

‘**Sec. V.—The privilege conferred in section 1 of this ordinance is 
granted upon the condition that the said Columbus Gas Light and Coke 
Company, its successors or assigns, shall annually pay to the city of Co- 
lumbus, for the benefit of the gas and light fund of said city, the sum 
of $4,000, the first payment to be made when this ordinance takes effect 
and the others annually thereafter ; and as a further consideration for 
the rights and privileges therein granted, the Columbus Gas Light and 
Coke Company shall sell gas for and during the 10 years next following 
this ordinance at a price not exceeding $1.10 per 1,000 cubic feet, and 
that from the above-named price a discount, at the rate of 10 cents per 





-| 1,000 feet, shall be made on all bills paid on or before the 15th day of 


each month for gas consumed during the preceding month, making the 
net price not to exceed $1 per 1,000 feet. Thegas to be furnished for the 
above price shall be of at least 16-candle power, and the Council of said 
city hereby reserves the right to enforce compliance with this specifica- 
tion. 

‘*Sec, VI.—When the said Columbus Gas Light and Coke Com- 
pany shall file with the City Clerk its assent in writing to the terms of 
this ordinance, the said ordinance and acceptance shall be treated and 
deemed as a compliance with law, and the Council shall not for the term 
(10 years) aforesaid by ordinance or otherwise, require said Company, 
its successors or assigns, to furnish gas of 16-candle power at a lower 
price than that herein named ; provided, that nothing herein contained 
shall be construed as granting exclusive rights or privileges, or prevent - 
ing any other Company from furnishing gas to the citizens of said city 
of Columbus. 

‘Sec. VII.—The privileges granted by the provisions of this ordin- 
ance shall not be forfeited by a temporary failure to furnish gas unless 
such failure is through the neglect or misconduct of said Company, its 
successors or assigns.” 





Mr. Marcus Smita has done it again, and, of course, he will have to 
be pardoned again, with the admonition that if he does it again he will 





be forgiven again. The man from Wilkes-Barre, Pa., however, is dan- 
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gerously close to the dollar mark, hence it is likely that his lapses from 
ruling rates will be less frequent than of yore. However, we admire 
him for the ‘‘ cuts” that he has made, and we respect him and his Com- 
pany for the good, sound commonsense displayed by him and them in 
the management of its affairs. Furthermore, that management has re- 
turned to them golden eagles—a reward which always follows the 
efforts of those who do not want it all. To paraphrase a well-known 
saying, it is a fact that one can get everything for a time, and one can 
get something pretty much all the time, but the man does not .live who 
gets everything all the time. This outburst is prompted by a postal card 
received a few days ago which carries the following terse statement : 
‘*OFFICE OF WILKES-BARRE Gas COMPANY, WILKES-BARRE, Pa.—The 
price of gas from and after July 1st, 1892, will be at the rate of $1.30 
per 1,000 cubic feet, with a discount, if paid before the 15th of the 
month, of 5 per cent. on bills under $20, or $1.24 per 1,000; 10 per cent. 
on bills over $20, or $1.17 per 1,000 ; and 20 per cent. on bills over $50, 
or $1.04 per 1,000. All special rates are rescinded. By order of the 
Board. Marcus SmitrH, Supt.” All of which brings us back to the 
paraphrase, and it seems to us to put the Wilkes-Barre Company in the 
second division thereof; or in the class that ‘‘one can get something 
pretty much all the time ’—qualification for that desirable class being 
simply the practice of dealing liberally with those you are serving. 





Work will shortly be started upon a second water gas apparatus at 
the works of the Calumet Gas Company, South Chicago, Ills. This 
plant was recently contracted for by the National Gas Light and Fuel 
Company, of Chicago, and consists of a complete set of double super- 
heater Lowe type, 200,000 cubic feet capacity, including pumps, operat- 
ing floor, oil tanks, etc. 


THE Philadelphia (natural) Gas Company has abolished its local 
office at Braddock, Pa., and all contracts concerning a gas supply there 
will have to be made at the Pittsburgh home offices. 








REFERRING to the reported sale of a very large block of stock, held 
in Milwaukee, in the Milwaukee Gas Light Company, which sale was 
reported broadcast by the Associated Press, the following (from the 
Milwaukee Sentinel, of June 20th), will be of interest: ‘‘ The Directors 
of the Milwaukee Gas Light Company deny the report, printed last 
evening, that a syndicate, composed of Boston and New York capi- 
talisists, has bought the property and good will of the concern, and 
state that not a single one of the principal Milwaukee stockholders has 
sold his interest. After the publication of the statement, later yester- 
day afternoon, a rumor gained currency that the Edison people were 
the real buyers of the gas works, so as to have their principal competitor 
for the furnishing of light to the city out of the way, and to be able to 
dictate the price of the light, which would then be electric all over the 
municipal territory. This rumor was authoritatively denied. The 
most emphatic denial came from Director B. K. Miller. ‘All I can 
say,’ remarked Mr. Miller,’ is that there is not a word of truth to the 
report. I saw it in an afternoon paper, and consider this publication 
an outrage, because some of the smaller stockholders might be injured 
by it. There is not a single Director who has sold his stock, nor is 
there any prospect of sale. I have not sold a dollar’s worth of my 
stock. I also know for a certainty that Messrs. Friend, A. L. Cary, 
Thos. A. Greene, Edward Dewey and the H. H. Button and E. H. 
Brodhead estates have not sold their stock. All there is to the matter 
is that Congressman John L. Mitchell has given an option on his stock. 
There was no other option given by anyone or to anyone—and Mr. 
Mitchell’s option expires on June 30th. I do not believe that he will 
sell, There has been no contract made on any of the stock. Some 
time ago an offer was made to some of the Directors to sell their stock, 
but they declined to entertain the proposition unless all the other stock- 
holders were given the right to sell at the same price. This proposition 
on the part of the Directors was rejected by the gentlemen who wanted 
to buy, and nothing whatever was consummated, nor do I believe that 
anything will ever come of it. I also wish to deny the statement that 
the sum of $1,000,000 was ever deposited in any bank in the State for 
the purpose of taking up the Milwaukee stock. The statement that 
the Edison people had been the intending purchasers is also untrue. 
The Milwaukee Gas Company’s stock is valuable, but we do not know 
how our reducing the price of gas will affect the business. Ina year or 
so we will be better able to tell.” Edward Dewey, of the firm of Dewey 
& Davis, also a Director, stated that he had not sold a dollar's 
worth of his stock. ‘As far as I know,’ said Mr. Dewey, ‘none of the 
stock has been sold. The larger stockholders meet every day, and it 
would be very curious indeed if they would not talk over an offer to 
buy the stock; but the subject was never mentioned in such a manner 


as would have caused anyone of us to have paid any attention to it. | 
have not sold, and I know the Button and the Greene estates have not 
sold. The same applies to the bulk of the stock, which is held in the 
East. If it were otherwise, if that nad been sold, we would have been 
apprised of it.’ A. L. Carey also denied having sold the stock owned 
by him. An effort was made to interview Congressman Mitchell by 
the Sentinel’s Washington correspondent, but he was not to be found 
last night. In substance, the statements published last evening, which 
met with such unanimous denial from the Directors, were that the 
Milwaukee shareholders had been paid $100 per share—double the face 
value of the stock—bringing the total consideration paid by the ‘ Boston 
and New York syndicate’ (no names given) up to $2,600,000. The capi- 
tal stock of the Milwaukee Gas Light Company is $1,300,000, divided 
into shares of $50 each. It was further stated that John Mitchell, the 
largest local shareholder in the Company, sold his interest to the syn- 
dicate early last month, receiving an even half million dollars for his 
5,000 shares of the par value of $250,000.” 





M. Victor VaLLois, Secretary of the New Orleans (La.) Gas Light 
Company, announces that a dividend of $2.50 per share, payable out of 
the earnings of the past six months, has been declared. The date of 
payment is on the 15th inst. 





WE understand that Messrs. Jones & Hovey, proprietors of the Mar- 
shalltown (Iowa) Gas Company, have secured the exclusive right to 
furnish electrical currents in that city, and will at once install an elec- 
tric lighting and power plant—the latter to be used in operating a line 
of street railroad. 





Mr. J. W. Stratton, of Valparaiso, Ind., the wide-awake President 
of the Valparaiso Gas and Electric (arc) Light Company, writing to us 
under date of the 4th inst., says: 

‘*Dear JOURNAL: The local incandescent electric lighting plant was 
burned on the morning of June 30th. It had been running just nine 
months, and the parties who put it in know more than they did one year 
ago; but while they are richer in experience the same cannot be said of 
their pocket books. The demand for gas meters the next morning was 
imperative and persistent ; but did you ever know a gas man who was 
not equal to almost any emergency ? The people of Valparaiso are of 
the opinion that the old reliable gas light is not su very bad, after all.” 





THERE is no gainsaying the fact that gas men are, as a rule, up to the 
demands of the hour, and it goes without saying that Mr. Stratton is not 
the exception that proves the rule. As the days go by it is more plainly 
shown that, whatever the light of the future may be, incandescent elec- 
tric lighting is not to be that light. If the service is maintained with 
anything approaching the needs of the lighting users, the cost to both 
the suppliers and appliers is excessive ; and, on the other hand, if the 
circuits are ‘‘ milked,” the result of partial cheapness is acquired at a 
woeful loss in the lighting effect. At any rate, gas is still the light of the 
present. 





Tuat Captain White can do more than lead the ‘‘ Old Guard,” secure 
fat contracts, conduct a banquet, direct the affairs of the American (Gas 
Light Association from the President's coign of vantage, to say nothing 
of other and multifarious occupations, is shown in the executive depart: 
ment of the Little Falls (N. Y.) Gas Light Company, in the gas stove 
campaign recently begun at that point. The Little Falls housekeeper 
are not unlike other housekeepers, in that they are not blind to method 
which make their monotonous round of duties less laborious and irk 
some. Of course, they are not gas engineers, and, unfortunately they 
are not free from the prejudices with which housekeepers in general r 
gard gas companies—and gas bills; so their failure to appreciate the merits 
of gas as a cooking agent is forgivable, until such merits have beet 
shown them. Again, their prejudice, or fear, that gas for cooking wil 
come “ too high” is not unreasonable, save when it is proven to the 
that such a use of gas is in the line of economy, especially in the sum: 
mer time, when the heat from a coal range is not only not a comfort 
the cook, but is a positive punishment to that influencer of our dail 
bread. Thus it is that the Captain was led to appeal to the reasonilf 
powers of the housekeepers and cooks of Little Falls in the effort to pu 
out a goodly line of gas stoves there, and he accordingly subsidized tht 
local press by directing the appearance, alternately in the several ue’ 
papers, of a well-displayed ‘‘ad.,” profusely illustrated, showing tht 
‘‘ before” and ‘‘ after” stages of the cook and household—“ before, 
with the coal range, ‘‘ after,” with the gas stove. The descriptive matt 
is prepared in the Captain’s best vein, which is sufficient notice of its & 





cellence ; and we have no doubt that the results will be a large increé 
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in the day sendout of the Company. The Company, of course, keeps a 
good line of gas cookers, etc., on show in its office quarters, and the ap- 
paratus is sold at net cost to the Company. The noteworthy offer made 
by the Company to those who have no gas in their houses is, provided 
the houses are on the line of gas mains, to run a service pipe into the 
kitchens and attach thereto a meter, without charge. This ought to in- 
duce many to try gas for cooking, with the likely outcome that, having 
once had a trial of what it could do in the summer as a cooking agent, 
they will pipe their houses for its use as a lighting medium. 





ANoTHER liberal pledge made by the Little Falls Company is the fol- 
Jowing: ‘‘If people on the line of the gas mains who propose to be- 
come gas consumers during the present season will make immediate 
application for a service, so that the work can be done before the vil- 
lage authorities shall have the repairs to the streets completed, the Gas 
Company will run the pipes to the street curb lines free of charge. 
And, provided the sidewalk pavements be taken up and put back at the 
risk of the owners, the Gas Company will also extend the pipes into the 
houses without making any charge for the work.” 





THE proprietors of the Citizens Gas Light Company, of Reading and 
Wakefield, Mass., are mourning the loss of about $800 worth of electri- 
cal machinery that was destroyed in their electrical annex some days 


ago, during the prevalence of a severe thundersturm. On the other 


hand, the Company has authorized Messrs. Lee & Clark to construct a 
coal shed (100 feet by 300 feet) close to the gas works, provision for the 
coal unloading having been made in the shape of an elevated trestle. 





Mr. G. B. Burns has resigned the Superintendency of the Bowling 
Green (Ky.) Gas Light Company. 





AT the annual meeting of the Cottage City (Mass.) Gas aud Electric 
Light Company the following officers were chosen: President, Henry 
A. Holcomb ; Clerk and Treasurer, J. Augustus Brownell ; Superin- 
tendent, Lewis Bartlett; Directors, H. A. Holcomb, Samuel C. Hart, 
James H. McKenzie, Moses G. Howe, Fred. A. Brownell, Charles W. 
Holland. 





THE new buildings for the water gas station (Wilkinson process) of 
the Rochester (N. Y.) Consolidated Gas Company embrace a retort 
house, and generator, purifier, and meterrooms. The site chosen is on 


| the flats, close to Vincent place, and the buildings, which are to be of 


brick and stone, with ornate trimmings, will cover an area of 20,000 
square feet, and the contractors (Messrs. Ellsworth & Grant) agree to 
have the work completed by September. 





Mr. C. H. WaTEROUS, chairman of the Lighting Committee of Brant- 
ford, Ont., advertises for proposals for lighting that city by means of 
arc lights, for contract periods of 2, 3 and 5 years respectively, from 
Sept. 10, 1892. Healso asks for proposals for the construction of a 
plant, to be operated on municipal account, rated to the needs of the 
town ; again, for proposals to furnish a complete plant, save in the item 
of power. Specifications are on file and may be examined by contrac- 
ors, and the competition will close on Wednesday next. 





THE Consolidated Gas Company, of this city, will erect two work- 
shops on the premises Nos. 337 to 341 Avenue A. 





PRESIDENT KEAN, of the Elizabethtown (N. J.) Gas Company, re- 
fuses to accept as final the verdict of the Court of Errors and Appeals 
affirming the validity of the charter of the Metropolitan Gas Company, 
of Elizabeth, in that he bas given notice of a determination to carry the 
case to the L/nited States Supreme Court. 





THE proprietors of the Exeter (N. H.) Gas Light Company have 
ordered a reduction in the selling rate, from $2.50 per 1,000 to $2.30. 





THE hearing in the case brought about by the petition of certain resi- 
tents of East Boston for a reduction in the selling rates for gas of the 
The Gas 
Commissioners first listened to Mr. G. W. Anderson, of counsel for the 
petitioners, who made a long and tiresome argument. He claimed 
that the rate ($1.75 per 1,000) was excessive, that the quality, in respect 
to lighting value (average in 1891, 16.85 candles) was far below the gen- 
eral average (18.13 candles) of the gas supplied throughout the State, 
that the management of the Company was inefficient, and that the 
supply was inadequate. Col. Thomas F’. Doherty followed as a witness 
for the petitioners, but the Colonel did little more than serve as a 
phonograph for counsel Anderson. Mr. John Thompson, who suc- 





ceeded the late Mr. Whidden as President of the Company, testified that 
a reduction in the price of gas had been under consideration by the 
Directors for some time, and that a determination would have been 
reached some time ago, were it not for the illness of Mr. Whidden. 
Continuing, Mr. Thompson said, since the organization of the Com- 
pany, the price had been reduced seven times, that the Company had 
no intention of swindling the people, that they were perfectly willing 
to do what was fair, and were satisfied to accept the decision of the 
Commissioners. The Board subsequently inspected the plant of the 
Company, and took the case under advisement. 





A suiT for $15,000 damages has been brought against the Cleveland 
Electric Light Company by Frank B. Creighton, on account of per- 
sonal injuries, which he alleges were sustained by him because of de- 
fendant’s negligence. Creighton, who was employed by a livery stable 
keeper named Barnard, had occasion to go to the roof of the stable 
premises, at No. 80 Long street, on the afternoon of June 3d, and while 
there was seriously injured by contact with a live wire leading to de- 
fendant’s station. 





THE American Manufacturer says that the sales of gas coal lands 
in Westmoreland County, Pa., by J. M. Guffey, White & Co., and 
others during the first six months of the year have been phenomenal, 
to say the least, and have placed in that county over $2,500,000. The 
first large purchase was made by Charles G. Peters, of New York, from 
J. M. Guffey and J. H. Irwin, aggregating over 3,500 acres of Sewick- 
ley township gas coal. The next was by the Westmoreland Coal Com- 
pany, of Philadelphia, 1,200 acres in North Huntingdon township, from 
White & Co., together with 1,000 acres of steam coal; the Elkins Gas 
Yoal Company, 900 acres in Penn township, sold by Mr. Tintsman ; 
the Penn Gas Coal Company, 2,250 acres in North Huntingdon and 
Sewickley township ; the Youghiogheny River Coal Company, of Erie, 
1,000 acres of gas coal land on the Youghiogheny river, in Sewickley 
township ; Geo. B. Roberts, Jr., and others of Philadelphia, 800 acres 
in Hempfield township ; Philadelphia people, identified with the Penn- 
sylvania Railroad, 2,100 acres in South Huntingdon township. 








Note on the Compressive Resistance of Brick. 
——— 

Prof. Ira O. Baker, in testing some paving brick, made preliminary 
experiments by preparing the surfaces in five ways, viz.: 1, grinding as 
nearly flat as possible upon the convex side of an emery stone, and 
crushing between self-adjusting, parallel, cast iron plates ; 2, removing 
the irregularities of the surface by grinding and crushing between blot- 
ting paper ; 3, removing the irregularities of the surface and crushing 
between straw board ; 4, removing the irregularities of the surface, 
coating with plaster of Paris and placing under slight pressure until set 
(12 to 24 hours), and then crushing; and 5, coating with plaster of Paris 
which was afterward ground down on a sandpaper disk to the surface 
of the brick, so as to leave a minimum thickness with a perfectly flat 
surface, and then crushing. 

After a considerable number of experiments, it was decided that there 
was no great difference between the first three methods, while the diffi- 
culties in applying the last two were so great as to render them worth- 
less. With a grade of brick which was quite uniform in quality, the 
first three methods gave 7,000 to 9,000 pounds per square inch as the 
crushing strength of cubes. The fairly close agreement of the results 
was considered satisfactory evidence that the method employed secured 
the full strength of the brick. 

Subsequently the writer decided to determine the strength of cubes 
when the pressed surfaces were prepared with the greatest care. The 
samples were prepared on a rubbing bed at a marble dressing estab 
lishment, by the ordinary workmen, with instructions to secure per- 
fectly flat surfaces. The brick were of the same grade as those referred 
to above, and many of the samples were the second halves of the brick 
used in the first experiments. The strength of the carefully prepared 
cubes ranged from 16,000 to 21,000 pounds per square inch, and aver- 
aged a trifle over 18,000. 

The conclusion derived from the two series of experiments is that an 
almost imperceptible difference in the flatness of the test specimens 
makes a very great difference in the strength. Obviously this differ- 
ence is greater the harder and more brittle the brick or stone. It is 
perhaps well to repeat that tests of compressive resistance of blocks of 
stone or brick are useful only in comparing different samples, and give 
no idea of the strength of masonry constructed of these materials. 

It is interesting to note that Rankine and Trautwine, standard 
British and American authorities, in editions of their engineers’ 
manuals published a few years ago, give the crushing strength of the 
best brick at 1,100 and 4,000 pounds per square inch, respectively : 
while there has recently been tested in the university testing labora- 
tory three lots of brick which averaged from 15,000 to 18,500 pounds 
per square inch. The difference is probably due mainly to improve- 
ments in the manufacture of brick. The crushing strength of granite, 
when tested under similar conditions, is from 12,000 to 20,000. 
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The Market for Gas Securities. 





Dullness seems to have at last seized the gas 
share market, but although transfers are less 
frequent the prices are fairly well maintained. 
Consolidated, of the city shares, is ibly the 
exception to the ruling strength, the opening 

rice to-day (Friday) having been made at 115. 
Mutual is offered at 144, ex-dividend, and Equi- 
table is very strong at 153 bid. Standard pre- 
ferred was in some demand, at 84 to 87 ; and it 
looks to us that these shares are cheap. The 
common was also inquired after, at 30 to 36. 
The Company’s internal affairs are now in good 
shape, better, in fact, than they ever were, with 
the likelihood that the harmony is to be perma- 
nent. Over in Brooklyn no change of moment 
is reported, but it may be taken for granted that 
by September a yn of the spirit will be 
seen. Col. Benson, the Nassau Compan *s en- 
gineering chief, is much improved in health, 
which will be welcome news to his legion of 
friends. The disquieting rumors about Chicago 
gas have been put down, and the shares are 
strong at 80. Itimore Consolidated is chea 
at 55 to 554, and Boston gas is quiet. The U. 
G. I. Company’s quarterly dividend of 2 per 
cent. is payable on Friday next. There is no 
change in the Milwaukee situation. The Min- 
neapolis Company has adopted an amendment 
to the by-laws under which the maximum 
indebtedness of the Company is limited to 
$3,250,000. 
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INES Sly ESD 5505600 cnnc wins ccccescecses.cemne 61 
Ohio Pipe Co., Columbus, Obio............... 2.2.08 osvbahis 61 
M. J. Drummond, New York City.................cccccecee 61 
Be A, Wren Os Ws BPR. n oo oo vctcecess cocecccnckunbe 61 
Warren Foundry & Machine Co., New York City....... ova 
Donaldson Iron Co., Emaus, Pa...................eccee onan al 
Addyston Pipe and Steel Co., Cincinnati, 0................. 61 
Detroit Pipe and Foundry Co. Detroit, Mich.. ............. 61 

PROCESSES. 
National Gas Light and Fuel Co., Chicago, Ills............. 58 
Bartlett, Hayward & Oo., Baltimore, Md............. ones 65 
United Gas Improvement O0., Phila, Pa................. nos. 
Burdett Loomis, Hartford, Conn................... cosesges Oe 
Nations! Gas and Water Co., Chicago, Ills... .... 59 
A. M. Sutherland, New York City.................... ovbeee ae 





Michigan Ammonia Works, Detroit, Mich..,..ss:.ssrssee0s 


GAS WORKS APPARATUS AND 


CONSTRUCTION. 
James R. Floyd & Sons, New York City..........0seseee-ee- 67 
Coutinental Iron Works, Brooklyn, N. Y..... So a shine nwa 52 
I EE ca cn ck beeen does tcecewcocscseese 6Y 
Kerr Murray Mfg. Co., Fort Wayne, Ind..............-.s06 64 
Stacey Mfg. Co., Cincinnati, OhI0............eceeeeeeeeneee 67 
Bartlett, Hayward & Co., Baltimore, Md................5 +. 65 
Morris, Tasker & Co., Limited, Phila., Pa...............008 65 
Davis & Farnum Mfg. Co., Waltham, Mass...............-- 64 
ee RM BI oc iscicceccvsetes po cvecceiee 66 
Bouton Foundry Oo., Chicago, Mls.. .........+.seeeeeees on 
Isbell-Porter Company, New York City.........6.--.--0005 66 
a es I WON CT. a oe ccs cnccncccccoucees  ccccce 63 
United Gas Improvement Co., Phila., Pa.........-.-..seees 87 
National Gas Light and Fuel Co., Chicago, Ills.............+ 58 
Berlin Iron Bridge Company East Berlin, Conn............ 54 
National Gas and Water Co., Chicago, Ills... . ............ 59 
The Gas Works Construction Co., New York City..... soacce OS 
ELEVATORS, CONVEYORS, ETC. 
Link-Belt Machinery Co............ cccccccccccccoccccccccs Ol 
STEAM BLOWER FOR BURNING BREEZE. 
H. E. Parson, Now York City....ccccssscccsecseees cocccces OF 


GAS COALS. 


Penn Gas Coal Co., Phila., Pa............. Peps mues kien wee O 
Perkins & Co., New York City ....... ae eae iivecareuine nases SO 
Despard Coal Coal, Baltimore, Md............ pinta abe bans 69 
Chesapeake and Ohio R. R. Coal Agency, N. Y. City........ 69 
Westmoreland Coal Company, Phila., Pa.................+. 69 
ee ee I, BIO POU Bn cisiscnc cocccdccecrecescess 68 


CANNEL COALS. 


Perkins & Co., New York City........... ehdetrt Successes ° 
J. & W. Wood, New York City................ iteaeens Nis _— 


BS 


GAS ENRICHERS. 


Standard Oil Co., Cleveland, Ohi0.........c0e..ceee cece eee 69 
COKE CRUSHER. 
C. M. Keller, Columbus, Ind........ ...scesessoess ee 68 
INCLINED RETORTS,. 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo......... 62 
RETORTS AND FIREBRICK. 
J. H. Gautier & Co., Jersey City, N.J..... 0.2202 ececeeeees 62 
B. Kreischer & Sons, New York City....... kan oe denne cesses 62 
Adam Weber, New York City............... kanes ey 62 
Laclede Fire Brick Mfg. Co , St. Louis, Mo............... ee 
Brooklyo Retort and Fire Brick Works, Brooklyn, N.Y... 62 
Borgner & O’Brien, Phila., Pa................ Jes slipeckes.és 62 
James Gardner, Jr., Pittsburgh, Pa................... . 6. 62 
Henry Maurer & Son, New York City................. 2... 62 
Baltimore Retort and Fire Brick Co., Baltimore,Md. ...... 62 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo..... ... 62 
GASHOLDER TANKS. 

W. 0. Whyte, New York City...... deb akbanaiatscbaseesces 58 
Be Bs WRMEET, TRPGORIP Rs Tis Ties civics ceccccesccccccccss 56 
GASHOLDER PAINT. 

The Government Waterproof Paint Co., Boston, Mass...... 54 
CEMENTS. 
©. L. Gerould & Co., Brooklyn, N. Y....... bdeedewectogsess 
SCRUBBERS AND CONDENSERS, 

G. Shepard Page’s Sons, New York City............. sivenbe . 36 
Ce ee ee pices ae 
James R. Floyd & Sons, New York City.................... 60 
Continental Iron Works, Brooklyn, N. Y..... SE IER eae 52 
REGENERATIVE FURNACES, 

Bartlett, Hayward & Co., Baltimore, Md................... 65 
i OY MM sc. cntienctwcocccocscccess 63 
J. H. Gautier & Co., Jersey City, N. J....... kdeab¥isatihess 63 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo........ . & 
GAS GOVERNORS. 

Connelly Iron Sponge and Governor Co., New York City.... 59 
WVGIURE THPOR., PRRs POsoiin ks cccccn sé csccccccccccses 59 
TAR AND CARBONIC ACID EXTRACTOR. 
Geo, Shepard Page’s Sons, N. Y. City...................... 20 
COAL TAR. 

Bo. Wes WON ey CURGNRD, Bl ccncctisivtccictacscs cosce Seesces. Of 
AMMONIA CONCENTRATOR. 

51 








GAS METERS, 


John J. GHD & Od., PRIR.. PB. oc crccvccesccecée ceccees. 70 
American Meter Co., New York and Philadelphia.......... 7 

The Goodwin Gas Stove and Meter Co., Philadelphia, Pa... 36 
Helme & Mclihenny, Phila., Pa........... Pe AE v5 | 
D. McDonald & Co., Albany, N. Y........-.... at Pua tac d vee "1 
Nathaniel Tufts, Boston, MasS...........00--eee08 Pass bese 7 

Maryland Meter and Manufacturing Co., Baltimore, Md.... 70 
Harris Bros. & Co., Philadelphia, Pa.... ..........eee0-... 70 
Keystone Meter Co., Royersford, Pa......... eoccccceccccecs TM 

. METER REGISTERS. 

Meter Register Co., Chicago, Ills......... sabia Peaks oksaess 15 
SELF-SEALING MOUTHPIECE DOORS, 
Isbell-Porter Company, New York City.................... 66 
Continental Iron Works, Brooklyn, N. Y........ wove ccocce OF 
BURNERS. 

C. A. Gefrorer, Phila., Pa.... ... cthetcsngeketdeciioe Reeve 61 
DOS G Pe, Hg Wa din oie hence cccvccscsenccecces. 51 
Non-Corrosive Gas Tip Co., Boston, Mass. ........0esessees 51 
STREET LAMPS. 

J. G. Miner, Morrisania. New York City ..... BR vahienemees 63 
Bartlett Street Lamp Mfg. Co., New York City............. 63 


PURIFYING MATERIAL. 
Connelly Iron Sponge and Governor Co., New York City... 59 


Greenpoint Chemical Works, Brooklyn, N. Y.............. 39 
Henry W. Douglas, Ann Arbor, Mich............eeeeeeeeees 51 
ELECTRICAL APPARATUS. 

Wm. Henry White, N. Y. City......... san neeace. ado mess 6 7 
Fort Wayne Electric Co., Fort Wayne, Ind......... sueceoss @ 
Weston Electrical Instrument Co., Newark, N. J........+... 61 

EXHAUSTERS. 
The P. H. & F. M. Roots Co., Connersville, Ind............. 20 
Isbell-Porter Company, New York City.................05. 
Wilbraham Bros., Philadelphia, Pa........ 5 59 
Connelly Iron Sponge and Governor Co., New York City.... 59 
VALVES. 
Ludlow Valve Manufacturing Co., Troy, N. ¥.......... --- 61 
Chapman Valve Manufacturing Co., Boston, Mass.......... 61 
BR. D. Wood & Od., Piiiian PA... csccccccccscccees ae a 66 
The P. H. & F. M. Roots Co., Connersville, Ind..... ee 56 
Continental Iron Works, Brooklyn, N. Y..............000065 8 


GAS ENGINES, 
Schleicher, Schumm & Co., Phila., Pa....... Sosneseesece ics 


ENGINES AND BOILERS, 


Jarvis Engineering Co. Boston, Mass.............0...0..5- 59 
The Hazelton Boiler Co., New York City.............. .... B 


PURIFIER SCREENS. 
John Cabot, New York City........... Oseeneesevosceccece . 6 


GAS STOVES. 


American Meter Co., New York and Philadelphbia.......... 55 
The Goodwin Gas Stove and Meter Co , Phila., Pa.......... % 
George M. Clark & Co., Chicago, Ills............2250 6 eee 53 


Maryland Meter and Manufacturing Co., Baltimore, Md.... 7) 





DIVIDEND NOTICE. 


OFFICE OF THE UNITED GAS IMPROVEMENT CO., | 
DREXEL BUILDING, PHILA., Pa., June 24, 1892. | 


The Directors have this day declared a quarterly dividend of 
two (2) per cent. ($1 per share), payable July 15, 1892, to stock- 
holders of record at close of business July 5. 

891-2 EDWARD C. LEE, Treasurer. 


¥ Position Wanted 


A man of 40, having extensive experience as manager, engi- 
neer, and superintendent of construction and operations 12 
detail for 

Gas, Blectric, Water and Rapid Transit Plants, 
wishes a position with a reliable Company or Firm. Is sober, 
active and reliable, and a thorough, practical and skilled me 
chanic, with a good knowledge of inventions and improvements. 


First-class references given and required. Address 
891-9 ‘“*H. O. C.,”’ care this Journal. 


HOR SALE, 
A Gasholder, 


65 ft. diameter and 20 feet deep, with columns and girder. 
The holder is in a fair state of preservation, and could be take? 
down and erected in some small city or town. 
ST. JOSEPH GAS AND MFG. CO., 

K. M. MITCHELL, Supt., 8t. Joseph, Mo. 
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Coal Tar For Sale. 
THE DETROIT GAS LIGHT CO. 


Offers for sale its product of 


PURE COAL TAR, 


made from Pittsburgh coal. About 160,000 gallons per year, 
fora term of one, three, or five years. Delivery in tank cars, 
Wabash R. R. tracks. Proposals will be received until Aug. 4, 
1892, and should be addressed to 


ISAAC C. BAXTER, Engr. Detroit Gas Lt. Co., 
Detroit, Mich. 


FOR SALE, 
A Connelly Six-Inch Jet Exhauster, 


In first-class condition, only two years used. 


Address ** EXHAUSTER,” 
Room 49, 115 Broadway, N. Y. City. 


892-4 








890-3 


(etre nen serie vmmm ate 


FOR SALE. 


Six Oil Tanks, 4 ft. diameter by 30 ft. long. 
One Oil Tank, 5 ft. diameter by 26 ft. long. 
One Station Meter, 500,000 cu. ft. capacity. 
All the above in good condition. Further particulars may be 
had by addressing THE NEW HAVEN GAS LT. CO., 
889-tf New Haven, Conn. 











DOUGLAS’ FERRIC OXIDE 


For Gas Purification 


Is a superior natural Hydrated Oxide of Iron. 
Will give a higher purification per bushel than 
any other material. We ship the pure Oxide 


of Iron, containing no sawdust, thus effecting 
a saving in freight, leaving the consumer to 
furnish the diluent at a nominal cost. It is now 
used by the largest gas companies in the West. 


Full information, with references to many users, and prices 
delivered in any locality, furnished on application to 


H.W. Douglas (*ats¢ompany) Ann Arbor, Mich. 











4 Link-Belt Machinery C0. 


CHICACO, ILL., 
Will be pleased to furnish designs of 


Elevating and Conveying Machinery 


For the economical handling of Coal, Coke, Oxide, etc. 
in Gas Plants. 


Coal Tar. 


J. W. FORD, 
153 Washington Street, Chicago, IL, 


Is always ready to buy Coal Tar. 


THE GAS WORKS 
CONSTRUCTION CO. 


ENGINEERS AND CONTRACTORS 





FOR THE 


Erection of New or the Rebuilding 
Of Old Works. 


—|LAYING of CAST or WROUCHT 


IRON STREET MAINS. 


Special Attention Paid to the Building of 
Holder Tanks. 


Plans, Specifications and Estimates Furnished on Application. 


2, 4 & 6 College Place, Room 7, N.Y. 


NON-CORROSIVE 














MOSES G. WILDER, MECH. ENGR, 


816-18-20-22 Cherry St., Phila., Pa. 


Volumetric Lamp Governors 


FOR GAS LAMPS & HIGH-POWER BURNERS. 


Governor Burners for Street Lamps & General Use 


GOVERNORS FOR ARGAND AND OTHER COMMON GAS 
BURNERS IN ALL SIZES. 


Horizontal Governors 


Specially Adapted for Gas Stoves, Furnaces, etc, 





It is well known that a large majority of all High Power Gas 
Lamps in the United States have my Governors attached, and 
they are always used by the leading makers of these lamps. To 
remove any excuse for the use by anyone of inferior and in- 
fringing Governors, a reduction in price has been made, and all 
exclusive contracts are cancelled. 


Correspondence Solicited with all who require a Reliable 
Governor. 


METAL GAS TIP. 


Every Box Warranted. 


SIZES FROM ONE TO SIX FEET. 
Special Sizes to Order. 


Price per Gross, 75 Cents. 


Lots of 10 gross, = cents per gross. 








“ec 25 “se ‘ 
“é 50 “c a “ec “eé 
“ 100 se 55 “eé t) 


Send for Sample. 


Non-Corrosive Gas Tip Co,, 


647 Washington St., Boston, Mass. 








THE “LITTLE GIANT” WATER GAS GENERATOR. 


In order to correct some of the drawbacks 


and to bring Water Gas Generators within the reach of all Gas Com: | 
panies, I have completed a Gas Generator (which can be seen in daily | 
operation) having many advantages over all others. | 
It requires no change to be 
It is more easily repaired 


This Generator takes but little room. 
made in the height or depth of gas houses. 


when necessary. It is simpler and easier operated. 
It makes good gas from 
It makes gas of any desired candle power up to 
It makes a faultless gas from whatever gas- 
producing materials are cheapest in the locality where required, 
using hard coal or coke in connection with Lima crude or any other 


A. M. SUTHERLAND, 


good gas from a given quantity of stock. 
cheaper stock. 
thirty without smoke. 


in existing apparatus, 
gravity. 


It makes more 








| oo petroleum or its distillates, including Naphtha of any specific 
I build these Generators with any required capacity from 
3,000 cubic feet per hour upward. 

In more than one-half the gas works in the country the “ Little 
Giant” will enable one man to easily make, in five hours, all the gas 
needed for the twenty-four hours. 

I have decided to take orders for these Generators for the balance of 
this season at one half the price of any other Water Gas Generator 
of equal capacity now on the market. 
raised. Everything is guaranteed, including durability and capacity 
of the Generator, the quality of the gas, and its cost. 

Correspondence solicited. 


No. 115 Broadway, N. Y. City: 


After that the price shall be 
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The Continental Iron Works 


THOMAS F. ROWLAND, President. THOMAS F. ROWLAND, Jr., Secretary & Treasurer. WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 


ee MLL LE ITE INS 














OPES rey oa 


TAKE EAST TENTH OR TWENTY-THIRD STREET FERRIES FROM NEW YORK TO GREENPOINT. 


l 
}: 


| 
P68 | BUILDERS OF 


Mf} GAS HOLDERS. 


Single and Multiple Section Gas Holders a Specialty. 


Wrought Iron Gas Holder Tanks, 


BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers. Purifiers, 
Valves, Etc., Etc. 


SELF-SEALING RETORT MOUTHPIECES & LIDS 


For Round, Oval, or “D” Retorts. 


THE HAZELTON BOILER. 


The Handiest, Safest, and Most Economical Boiler. 


THE HIGHEST STANDARD OF EXCELLENCE. 

















Patented in the United States and Foreign Countries. 





THREE REGISTERED 
f 44 


NY bP, 








THE HAZELTON 
BOILER. 


THE PORCUPINE 
BOILER. 











TRADE MARKS. 





All Genuine Hazelton or Porcupine Boilers bear our Three Registered Trade Marks. 
BEWARE OF IMITATIONS. 


THE HAZELTON BOILER 6O., 


MANUFACTURERS AND SOLE PROPRIETORS, 
G al Office, 716 E. Thirteenth St. 
Works, Avenue D and Thirteenth St. fe ew Yo rk 4 U - S$ = A ™ 


This Company is prepared to furnish Plants of Boilers of any desired capacity; solicits in- 
spection of those now in operation, and will forward proposals and other information on appli- 
cation. All imitations of the substantial features of this boiler are infringements, and will be 
prosecuted to the full extent of the law. Correspondence Solicited. 





7 








The following are a few of the Gas Companies using this Boiler: 





THE NEW YORK MUTUAL GAS LIGHT COMPANY........... New York City. Sree EAD TAGHT COMPANY. 6555 ciseccccacdeocseccoseccesdad St. Paul, Minn. 
THE NORTH ADAMS GAS LIGHT COMPANY..... ecceccees North Adams. Mass, Me eee Ie SAGIT COMPARE oe oicsiassiveciccccccccss.cccdecus Newark, N. J. 
THE WASHINGTON GAS LIGHT COMPANY................. Washington, D. C. CONSOLIDATED GAB COMPANY viiccccccccsccccsccccccesecsccecet Baltimore, Md. 
CONSOLIDATED GAS COMPANY.............cscsccessccscscceccs New York City. MARCA GAS TAGES COMPAS rs i doccccdss checesccccevenceds Brooklyn, N. Y. 
CONSOLIDATED GAS AND ELECTRIC COMPANY.........+ Port Chester N. Y. MILWAUKEE GAS LIGHT COMPANY.........ccceee0 cocscceens Milwaukee, Wis. 
HUTSON COUNTY GAS LIGHT COMPANY............0.eee0+- Hoboken, N. J. PITTSBURGH GAS LIGHT COMPANY.............scccccceeeveees Pittsburgh, Pa. 
AV eeetels BAS COMPANY «. cocceiies...ccccecoccmmshuwesamecks Haverhill, Mass. MEU Aes DUMUCGAS COMPRI Ree ins sviecn cases scccconscndeonsceccees Cnicago, Il. 








Goal Tar Genealogical Tree 


MR. T. VINER CLARKE, of London, Eng., having compiled a novel Chart or Map illustrating the various 


CHEMICAL PRODUCTS DERIVED FROM COAL AND COAL TAR, 


Tn the form of a Genealogical Tree, including all the products discovered to date (the total number amounting to near 700), offers for sale a 
limited number of copies in Colors, mounted on Linen, with Rollers. Price, $3.50. Orders may be sent to 


A. M. CALLENDER & CO., - - No. 32 Pine’Street, New York. 
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Jewel Gas Stoves 





*MADE*IN*FIFTY-SEVEN *STYLES. * 


Prices from 75 Cents to $66.00. 


For Details we refer to the Jewel 1892 Catalog. 





TEWEL FEATURES ARE: 


Burners with Sawed Slots. 
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Good Mechanical Construction. 


GEORGE M. CLARK & COMPANY, 


Direct Needle Valves. 


Makers, 


57-161 Superior Street, 





GHICAGO. 








SCirEeEN 


iE iICc Book Ss. 





GING’S TREATISE ON THE MANUFACTURE OF COAL 
GAS. Three vols.; $10 per vol. 


GAS MANUFACTURE, by WILLIAM RICHARDS. 4to., with 
numerous Engravings and Plates, in Cloth binding. $12. 


TECHNICAL GAS ANALYSIS. $3. 
GAS CONSUMER'S GUIDE. $1. 


GAS CONSUMER’S HANDBOOK, by WILLIAM RICHARDS, C.E.; 
18mo., Sewed. 20 cents. 


A PRACTICAL TREATISE ON GAS AND VENTILATION 


with Special Relation to Illuminating, Heating, and Cooking | 


by Gas, by E. E. PERKINS. $1.25. 


CHEMISTRY OF ILLUMINATING GAS, by NorTON H. Hum- 
PHRYS. $2.40. 


PRACTICAL TREATISE ON HEAT, by THOMAS Box. 
ond edition. $5. 


8TRAINS IN IRONWORK, by H. ADAMs. With plates. $1.75 


GAS WORKS—THEIR ARRANGEMENT, CONSTRUCTION, 
PLANT, AND MACHINERY. $8. 


COAL; ITS HISTORY AND USE, by PROF. THORPE. 
THE GAS WORKS OF LONDON, by CoLBuRN. 
HEAT A MODE OF MOTION, by JOHN TYNDALL. 
MUNICIPAL LIGHTING, by F. H. WHIPPLE. $1. 


Sec- 


$3.50. 
60 cents. 
$2.50. 


The above will be forwarded by 


| eee OF SMALL GAS WORKS, by C. J. R. ELECTRICITY. 

\ . 

MANUAL FOR GAS ENGINEERING STUDENTS, by D. LEE, THE ELEMENTS OF ELECTRIC LIGHTING, Including Elec- 
40 cents. tric Generation, Measurement, Storage, and Distribution, by 


THEORY OF HEAT, by J. CLERK-MAXWELL. $1.25. 


PHILIP ATKINSON. $1.50. 
| THE DOMESTIC USES OF COAL GAS, AS APPLIED TO | */#MENTARY ELECTRICITY, by Prov. F. JENKIN. 
LIGHTING, by W. SuG@. $1.40. 


: ELECTRIC TRANSMISSION OF ENERGY, by G. KNapp. 
DIGEST OF GAS LAW. $5. ARC AND GLOW LAMPS, by J. Mater. Illustrated. 7$3. 


| DISTLLATION OF COAL TAR AND AMMONIACAL LIQUOR, | ELECTRICIAN’S POCKET-BOOK. by MONRO! and JAMIFSON. 
| $2.50. 


by GEO. LUNGE. New Edition. $12.50. 
A TREATISE ON THE PA IV = 
COMPARATIVE COMMERCIAL VAL | MAGNETISM AND ELECTRICITY, by J. OVEREND. 40 cents. 
ACCUMULATORS, by Sir D. SALOMONS. 


UES OF GAS — AND CANNELS, by D. A. GRAHAY 
DYNAMO BUILDING, by F. W. WALKER. 


40 cts 


$3 





8vo., Cloth. 
GAS COMPANIES DIRECTORY, 1891. 


$1.20. 


$5. 


20 cents. 


THE AMERICAN GAS ENGINEER AND SUPERINTEND- 

ENT’S HANDBOOK, by WM. MOONEY. $3. { ELECTRICAL TABLES AND FORMULA, by L. CLARK and 

R. SABINE. $5. 

GAS ENGINE INDICATOR DIAGRAM, by W. E. AYRTON. 

Paper. 20 cents. ELECTRIC LIGHTING FROM CENTRAL STATIONS, by G. 
ILLUMINATING AND HEATING GAS, by W. BURNS. $1.50. ree, RE. orate 
NOTES IN MECHANICAL ENGINEERING, by H.ADAMS. $1. ee = PRECAUTIONS, by K. HEDGES. Iilus- 
| NEWBIGGING’S HANDBOOK FOR GAS ENGINEERS AND | syppLy OF ELECTRICITY BY LOCAL AUTHORITIES..by 
| MANAGERS, by THOS. NEWBIGGING. Fifth edition. $6. K. HepGEs. Paper. 40 cents. as 
A TREATISE ON MASONRY CONSTRUCTION. BARKER. $5 | DOMESTIC ELECTRICITY FOR AMATEURS, by E."Hospt- 
FUEL AND ITS APPLICATIONS. $7.50. TALIER. $3. 


express, upon receipt of price. If sent by mail, postage must be added, to 


above prices. We take especial pains in securing and forwarding any other Works that may be desired, upon 


receipt of order. All remittances should be made by check, draft, or post office money order. 


A. M. CALLENDER & CO., 32 Pine Street, New York. 
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CHAS. M. JARVIS, Prest. & Chief Engineer BURR K. FIELD, Vice-President. 


FRANK L. WILCOX, Treasurer. 


GEO. H. SAGE, Secretary 


™ BERLIN IRON BRIDGE CO. 
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The above illustration is taken direct from a photograph, and shows the construction of an Iron Truss Roof designed and built by us for the 
Providence Gas Light Company, at Providence, R. I. The building is 40 ft. in width by 100 ft. in length, the side walls being of brick 
and the roof being entirely of iron—that is, iron trusses and iron purlins covered with corrugated iron. The building 
is ventilated by our Improved Ventilator, extending the full length of the roof, with side shutters opened and 
closed by cords from the floor. No woodwork is used in any way about the construction of the building. 





Write for Illustrated Catalogue. 





Office and Works, No. 6 Railroad Avenue, East Berlin, Conn. 








GASHOLDER PAINT. 


Use Only 


THE COVERNMENT WATERPROOF PAINT. 


Proof against Ammonia, and Absolutely Waterproof. Send for Prices and Particulars, 


THE GOVERNMENT WATERPROOF PAINT C0., 104 High Street, Boston, Mase. 
——— ee 


Parson’s Steam Blower, 


FOR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREEZE 
OR OTHER WASTE MATERIAL. 


PARSON’S TAR BURNER. 


FOR UTILIZING OOAL TAR AS FUEL. 
PARSON’S AIR JET TUBE CLEANER, 


These devices are all first-class. They will be sent to an msible 
unless satisfactory. Manufactured by the WATERTOWN STEAM B 


H. E. PARSON. Supt., No. 54 Pine St., N.Y. 





for trial. No sale 
R COMPANY. 








THE NEW 


HANDY BINDER. 


This article may be described as elegant 
in appearance, ‘strong, durable, and possessing many special 
qualities of its own. It allows the opening of the pages per- 
fectly flat, whether one or several numbers are in the binder 
Any number can be taken out and replaced without disturbing 
he others. The papers are not mutilated for subsequent bind- 
ing in permanent form. The binder is supplied with gilt side 
title, and is an ornament to any desk or reading table. Thé 
JOURNAL, filed in the Handy Binder, becomes a volume of greal 
alue, always convenient for instant reference. Mandy Binder, 
Postage paid, $1.00. 
A. M. CALLENDER & CO., 32 PINE STREET, NEW YORK CITY. 


LT 


Fuel and Its Applications 


By E. J. MILLS, D.Sc. F.R.S., and F. J. ROWAN, C.E., assisted 
by others, ncluding Mr. F. P. Dewey, of the 
Smithsonian Inst., Wash., D. C. 























7 PLATES, AND 607 OTHER ILLUSTRATIONS. ROYAL 
OCTAVO, PaGEs xx, 802. HANDSOME CLOTH, $7+50- 





A. M. CALLENDER & ©O., 32 Pine St., N. ¥ 
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THE AMERICAN METER CoO. 


Established 18834. Incorporated 1863. 
MANUFACTURERS OF 


Gas Meters, 


STATION METERS, 
METER PROVERS, PHOTOMETERS, 
Experimental Meters of all Kinds, 


Standard 3 Diaphragm Dry Meter. AND Standard 2 Diaphragm Dry Meter, 


Apparatus for Testing the Quantity and Quality of Gases. 


























\ 
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— 
« 


f #GAS:$ 


OF ALL SIZES AND FOR ALL PURPOSES. 







Catalogues showings INc ww Designs will bo scent upon application. 


MANUPACTORIES, 


508 to 514 West Twenty-second St. N.Y. Arch and Twenty-second Sts., Phila. 125 & 127 S. Clinton St., Chicago. 


AGENCIES, 


No. 177 Elm Street, Cincinnati, Ohio. No. 222 Sutter Street San Francisco Cal. 
. No. 810 North Second Street, St. Louis, Mo. 





GAS STOVE SHOW ROOMS, 242 Sixth Avenue, New York City. 
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ROOTS’ 
BYE-PASS VALVES. 
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GAS VALVE |BYE-PASS VALVE. 





Quick Actine Automatic Action 
Simm pile, Reliable 
Hftficient Durable. Simple Durable. 


Thousands now in use and giving perfect satisfaction. Write for Catalogue and Prices. 


Send for Descriptive Catalogue and FPrice List. 


THE P. H. & F. M. ROOTS CO., Patentecs and Manufacturers, CONNERSVILLE, IND. 


Ss. S. TOWNSEND, Gen. Agts., COOKE & CO., Selling Agts., 163 & 165 Washington St., N. Y. 











KIRKHAM, HULETT & CHANDLER’S NEW PATENT 


“Standard” Washer-Scrubber. 


Extracts the Whole of the Ammonia and a Large Percentage of the Sulphureted Hydrogen and Carbonic Acid. 


MINIMUM WEIGHTIN MOTION @ MINIMUM DRIVING POWER @ MINIMUM BACK 
PRESSURE @ MINIMUM WEAR AND TEAR @ WITH MAXIMUM RESULTS. 











The “New” Washer-Scrubber, with Wooden “Bundles,” has been for many months in successful operation at the 
London Gas Pa and Coke Company’s station at Beckton, and at many other European Gas Works. 
The “Bundles” can be supplied to “Standard” Washer-Scrubbers already in use. 


GEO. SHEPARD PAGE'S SONS, Sole Agts. for Western Hemisphere, 69 Wall St., N. Y. 


Gasholder Tanks & Gas Works Masonry Complete. 


PLANS PREPARED AND ESTIMATES FURNISHED AT SHORT NOTICE. 
J. P. WHITTIER, 70 Rush St., near Division Av., Brooklyn, N. Y: 
A Large Quantity of Cround Fire Brick For Sale Cheap. 


1892 DIRECTORY 1892 


OF" AMERICAN GAS COMPANIES. 


Price, aes - = - $5.00. 


A. M. CALLENDER & CO., - - No. 32 Pine Street, New York. 
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THE UNITED 
GAS IMPROVEMENT CO.. 


DREXEL BUILDING, PHILA., PA. 
































Owners of the Lowe, Granger-Collins, McKay-Critchlow (for car 
bureting Natural Gas), and Other Gas Patents. 


BUILDERS, WESSELS PURCHASERS OF GAS WORKS. 








Standard *‘ Double Superheater”’ Lowe Apparatus, Especially Designed for the Use of Lima Crude Oil. 


Hrectors of 


(Either Independent or Auxiliary to Coal Gas Works), 





USING LIMA OR OTHER LOW GRADE OILS AND ANTHRACITE COAL OR GAS HOUSE OR OVEN COKe 





PAMPHLETS, PLANS, AND ESTIMATES FURNISHED UPON APPLICATION. 
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NATIONAL 


GAS LIGHT AND FUEL CO., 
No. 52 Lake Street, Chicago. 


ERED’ K HH. SHELTON, Manager. 


GAS WORKS 


Built, Remodeled, Leased, or Purchased. 


Sole Builders «> Springer Cupola System, 


Including Solid Arch, “Sliding” or “‘ Bye-Pass” Combustion Valve Forms, and all Modern Improvements. 























Also, by Special Arrangement with the United Gas Improvement Company, 
ACENTS FOR THE WEST 


FOR THE “DOUBLE-SUPERHEATER,” “JUNIOR,” AND OTHER FORMS OF THE 


Lowe Water Gas Apparatus. 
Full Information Furnished upon Application. 


GASHOLDER TANK CONSTRUCTION, ETC. 


Gas Companies and others about to erect Gasholders will find it profitable to consult 
W. C. Whyte, who for over 30 years has made a specialty of 
eo - i } 
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A i Se te ee 
Tank Excavation and Mason Work. 


Fifty Tanks now in operation show the sort of work done. Address 


W. C. WHYTE, - - - No. 15 Cortlandt Street, N. Y. City. 











July 11, 1892. American Gas Light Fournal. 


NATIONAL GAS4+s> WATER Go., 


218 La Salle St., Chicago, Ill. 
C. D. HAUE, President. HENRY 0. REW, Vice-Prest. N. A. MoCLARY, Secretary. IRWIN REW, Treasurer. E. E. MORRELL, Engineer. 











BUILDERS AND OPERATORS OF 


Gas Works and Water Works. 


WATER CAS APPARATUS A SPECIALTY. 


Guaranteed Estimates of Cost of Gas in Holder Furnished upon Application. 


CONNELLY IRON SPONGE AND GOVERNOR CO., 


(Successors to CONNELLY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 


Saves money, saves labor, and is the most efficient purifying material ever offered as a 
“TRON SPONGE.” —. 


substitute for lime. We guarantee a large saving, both in cost of material and labor. 

















OVER FOUR HUNDRED NOW IN USE! NO WORKS COMPLETE WITHOUT IT! 
AUTOMATIC WILL PAY FOR ITSELF WITHIN A YEAR! ITS SERVICE SECURES PERFECT DISTRIBUTION! 
GOVERNOR. REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 
IT 1S THE ONLY |RECOCNIZED AUTOMATIC COVERNOR IN THE WORLD! 





Designed particularly for small works. Combines Exhaust Tube, Steam Governor, Gas 
STEAM JET Compensator and Bye-Pass Valves in the most compact form possible. Occupies but 
little space; uses very little steam; saves formation of carbon in retorts; increases yield 

EXHAUSTER. 10 to 15 per cent. No works too small to use them profitably. 





Prices given on all our specialties, delivered at any point in the United States. Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR C0., No. 351 Canal St, New York. 


recat MASS 


WiILBRAHAN 
For Gas Purification. 


Acts immediately, and more efficiently 


WILBR. AH AM BROS, than any sther erlang agent 
Cm Greenpoint Chemical Works. 


JOHN SCHRIEVER, Manager. 
Greonpoint Ave. & Newtown Oreek, Brooklyn N.Y. 


JARVIS ENGINEERING C0., 


61 Oliver St., Boston, Mass. 


CONTRACTORS FOR ERECTING 


COMPLETE STEAM OUTFITS FOR ELECTRIC 
LIGHTING STATIONS. 


Steel Boilers set with Jarvis Pat. Boiler Setting 
To bun COKE SCREENINCS oor Fue. 
ARMINGTON & SIMS 00. ENGINES, 
Belting direct to Dynamos, without using Shafting. 


SEND FOR CIRUTLARS. 


REFERENCES.—Charlestown Gas & Electric Light Co., Char 
town, Mass.; Schenectady Gas & Electric — Co., Schenect 
N. NYS Brookline Gas Co.. Brookline, M 
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Woods Gas Scrubbing and Enriching Apparatus. 





The cheapest, simplest, and most effective apparatus for removing Tar and Ammonia, and enriching Gas, ever 
brought to the attention of Gas Manufacturers. With ordinary condensers and scrubbers the condensable illum- 
inants flow off to the tar wells and liquor tanks and are lost, but with Wood’s Apparatus these illuminants are saved 
and retained in the gas, thus increasing its illuminating power and making a great saving in the cost of enriching 


End Elevation. 


Side Elevation. 





material. Where set up next after the Hydraulic main, this Scrubber produces an 8-oz. Ammoniacal Liquor. 


JAMES R. FLOYD & SONS, 


Nos, 531 to 543 West 20th Street, N, Y, City, 








FORT WAYNE ELECTRIC CO. 





Wood Dynamo. 


NEW YORK, 


PHILADELPHIA, 


CHICACO, 
SAN. FRANCISCO 


BUFFAL 


°° 


FORT WAYNE, IND. 


MANUFACTURERS OF THE 


Slattery Induction System 
LONG DISTANCE INCANDESCENT LIGHTING. 


The Most Carefully Worked Out and Complete Alternating Current System of Zlectric Lighting in Existence, 





—— AND THE —— 


W/O O DPD 
Automatically Refoulating 


Arc Dynamos AND LAMPS. 





BRANCH OF FICES. 


42 & 44 Broad Street. PITTSBURGH, PA., 
907 Filbert Street. 

{85 Dearborn Street. 

, 35 New Montgomery Street. 

° 228.Peari Street. 


DALLAS, TEXAS, - 
TORONTO CANADA, 


CUBA, Maicas & co., 


MEXICO, F Adams’ Successors, 


. Main Office and tans Fort Wayne, Ind. 


533 Wood Street. 

- McLeod Building. 
138 King Street, West. 
- City of Mexico. 

° Havana. 
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ENGINEERS. 


GAS AND WATER PIPES. GAS AND WATER PIPES. 





P. D. WANNER, Chairman. 
R. B. KINSEY, Secretary. 


A. H. MELLERT, Mangr. of Wks. 
F. A. KNOpP, Treasurer. 


MELLERT FOUNDRY & MACHINE CO. Ltd.. 
and READING FOUNDRY CO., Ltd. 


Reading, Fa. 





§ eclale—Flange Pipe, Valves and Hydrants 
. Lamp Posts, Retorts, etc. . 


General Foundry and Machine Work. 
JOHN FOX, Selling Agent. 160 Broadway, N.Y. 
LTR SNe mo errr =. rn ae sieeniementemnnmeattihinniemaaee 


THE OHIO PIPE COMPANY, 








MANUFACTURERS OF 


Cast Iron Gas & Water Pipe, 


BRANCH AND SPECIAL CASTINGS. 


Gas-Honse Bench Castings, Hydraulics, Lamp Posts, Flange Pipe 
and Specials, Architectural Castings, Building Columns, 
Joists, Cellar Grates, Sash Weights, etc. 


GENERAL FOUNDERS AND MACHINISTS. 





Columbus, Ohio. 


WARREN FOUNDRY AND MACHINE 6O., 


Established 1856. 


New York Office, 160 Broadway. 


Works at Phillipsburgh, N. J. 





FROM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, etc., eto. 


EMAUS PIPE FOUNDRY. 


DONALDSON IRON COMPANY. EMAUS, P2 











M. J. DRUMMOND, 


aM TRONGAS 





MANUFACTURERS OF 


CAST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND GAS. 


SPECIAL CASTINGS AND LAMP POSTS. 
Office, Corbin Building, 192 Broadway, N. Y. 











THE ADDYSTON PIPE AND STEEL COMPANY. 


CAST IRON 


ive 


CINCINNATI, OHIO. 


For MANUFACTURED “ NATURAL GAS * WATER, 
SPECIALS, FLANGE PIPE, AND LAMP POSTS 








To Gas Companies. 


We make to order CAP BURNERS to burn any amount 
under a stated pressure. Send for samples. 


Also, SERVICE CLEANERS, DRIP PUMPS, and STREET 
MAIN PROVING APPARATUS. 


co. A GEFROR ER, 
248 N. Sth St., Phila., Pa. 


LUDLOW VALVE MFG. CO. 
























OFFICE AND WORKS, 
938 to 954 Biver Street and 67 to 83 Vail Av., 
TROY, Ne We 






ii f ‘i 
~ ‘girl a 
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Check Valves, Foot Valves, Yard- 
wash and Fire Hydrants. 
Send for Circulars. 


48 in., outside and inside Screws. Indica- 


tor, etc., for Gas, Water, Steam, and Oil. 


Send for Circulars. 





Valves.—Double and Single Gate, } in. to 


Hydraulic Main Vip Regulators, also 








JAS. MCMILLAN, Prest. HUGH MCMILLAN, Vice-Prest. W.C. MCMILLAN, Sec.&Treas. J.H. WHITING, Gen. Supt. 


DETROIT PIPE & FOUNDRY CO, 


DETROIT, MICE. 


Flange Pipe, Branches & 
Special Castings. 





CENERAL FOUNDRY WORK. 

















Special Trays for lron Sponge or Oxide of Iron. 


CHURCH’S TRAYS a Specialty. | | The Weston Standard 
VOLTMETERS AND AMMETERS. 


These Instruments are 
the most accurate, re- 
liable, and sensitive 





aaron Strongest, Most Durable NN ang Repaired. 


portable instruments 
A ever offered. A large 
variety of ranges, to 
meet the requirements 
of all kinds of work. 


Send for Catalogue. 


Fe cy nates pn Weston Electrical 
— We also prompt es ™ | Instrament Co., 


REVERSIBLE BOLTED TRAYS IN THE MARKET. | Office & Factory, 114-120 William St, Newark, N. J. 
Send for Circulars. 


CHAPMAN -VALVE MANUFACTURING CO,, 


MANUFACTURERS OF 


Valves and Gates for Gas, Ammonia, Water, Bte, 


Also, Cate Fire Hydrants With and Without Independent 
Nozzle Vaive. Ali Work Guaranteed. 
WORKS & GEN’L OFFICE: TREASURER’S OFFICE: 


Indian Orchard, Mass. 72 Kilbw & 112 Milk Sts, Boston, Mase 
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RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. 





RETORTS AND FIRE BRICK. 





J), H. GAUTIER & COMPANY 


CORNER OF 
GREENE AND ESSEX STREETS, 


JERSEY CITY, N. J. 


MANUFACTURERS OF 


Clay Gas Retorts, 
Gas House Tiles, 


Fire Bricks, Etc. Etc. 


Ground Clay, Fire Brick and 
Fire Sand in Barrels, 


H. GAUTIER, Prest. Cuas. E. GAUTIER, Sec. & Treas. 


~ Onas. E. GREGORY, V.-Prest. Davip R. DALY Gen’l Mang’r. 





BROOKLYN 


Clay Retort & Fire Brick Works, 


(EDWARD D. WHITE & CO.) 


Manufacturers of Clay maote Fire Brick, 
Gas House and other ee 


VAN DYKE, ELIZABETH, RICHARDS & PARTITION STS. 
Office, 88 Van Dyke St., Brooklyn, N. ¥. 





LACLEDE FIRE BRICK MFG. CO., 


MANUFACTURERS OF 


Fire Brick, Gas Retorts, 


ST. LOUIS STANDARD SEWER PIPE. 


Blast Furnace and Cupola Linings, every description of Fire 
Clay Material, Fire Clay Flue Linings, Chimney Tops 
Dry Milled and Crude Fire Clays, etc. 


OFFICE AND DEPOT 
901, 903, and 905 Pine Street, 
ST. LOUIS, MO. 





ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 


OFFICE FOOT OF HOUSTON 8T., E.B., N.Y. 


Cas Retorts, 


TILES, FIRE BRICK. 
AND EVERYTHING IN THE FIRE CLAY LINE. 





MANHATTAN 


FIRE BRICK & ENAMELLED CLAY 
RETORT WORKS 


ADAM WEBER. 


CLAY GAS RETORTS 
AND RETORT SETTINGS 
FIRE BRICKS, TILES, ETC., 


Office and Works, 15th Street and Avenue 0., N. Y 











Works, 
LOOKPORT STATION, PA. 


— ESTABLISHED 18564.—— 


JAMES GARDNER, JR., 


Office, Rooms 19 & 20, Lewis Block 
PITTSBURGH, PA, P. 0. Box 373 


Successor to WiIiLGTIAM GARDNER &@ SON. 


Fire Clay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE U. S. 
H. A. NORTON, No. 92 WATER STREET, BOSTON, MASS., Agent for the New England States. 














(ESTABLISHED 1856.) 
A EXCELSIOR FIRE BRICK & CLAY S 
WORKS, Perth Amboy, N.J. | 
OFFICE, 418 to 422 East 23d St., N. Y. 
BEN CEL SETTINGS, 
Fire Brick, Tiles, Ete. 
~? Soa of — —_ for i! Lzstorts, mgt mouth- 


HENRY MAURER & SON, 
ETORT WORK 
Clay Gas Retorts, 

GEROULD'S IMPROVED RETORT CEMENT. 


and thorough in its work. Fully warranted to stick. 
“Im Cass, 600 to 800 Ibe. Lov NY, at5 
‘asks, ‘0 , f.o.b. N. Y., at 5 cents 5 
In Kegs, 100 to 300 Ibs., ‘“* ~~ ao a eee 
In Kegs less than 100Ibs., “ .s.nTt * 


Co. L. GEROULD & CO., 
5 & 7 Skiliman St., Brooklyn, N. Y. 
Western Agent, H. T. GEROULD, Wichita, Kan. 


Parker-Russell 
Mining and Mfg. Go., 


CITY OFFICE, 
Mermod-Jaccard Bldg., Rooms 307 & 308, 
Broadway & Locust St., St. Louis, Mo. 


PROPRIETORS OF THE 


OAKHILL GAS RETORT & FIRE BRICK WKS 


Our immense establishment is now employed almost entirely in 
the manufacture of 


Materials for Gas Companies 


We have studied and perfected three important points. Our re- 
torts are made to stand changes of temperature, the strongest 
heats of the furnace, and the abrasion of feeding and emptying. 
We have the exclusive Agency for the West of the celebrated 


Kloenne-Bredel Full Depth and 
Semi-Recuperator Benches, 
ee And also furnish and build 
Our Own Styles Semi-Recuperator Furnaces 





for the use of Coal or Coke as fuel. 


THOS. SMITH, Prest. AUGUST LAMBLA, Vice-Prest, & Supt. 


BALTIMORE 


RETORT & FIRE BRICK CO. 


MANUFACTORY AT 


LOCUST POINT BALTIMORE, MD. 


Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Red and Buff Ornamental Tiles and Chim- 
ney Tops. Drain and Sewer Pipe (from 
2 to 30 imches) Baker Oven Tiles 
13x13x323 and 16x10x2 





WALDO BROS., 88 WATER ST., BOSTON, MASS 





Sele Agents the New England States. 








King’s Treatise on Coal Cas. 


In Three Volumes. Price per Vol., $10. 
Sold either by Volume ox in Sets. 


A Standard text-book for the Engineers and Managers of Gas Works, and for all who are concerned or take an interest in the manufac 
ture and distribution of Coal Gas, and in the utilisation of the Secondary Products resulting therefrom; treating also of the Gas Engme 
Aj M. CALLENDER & OO., 32 Pine Street, N. Y. City} 


and of Gag Cooking and Heating Applianees. 
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FRED. BREDEL, 6.E., 


PROP’R OF KLOENNE AND BREDEL PATENTS. 


Recuperative Furnaces, Purifying Machines, 





x Gas Apparatis. x 





Main Office, 118 Farwell Avenue, Milwaukee, Wis. 


New York Office, 22 Beaver Street. 








FLEMMING’S 
Generator Gas Furnace 





CUURTTIBOUPEDELBTLLTD 7 oes 








Materials furnished and Benches erected by 


1, H. GAUTIER & CO., - Jersey City, N. J. 


Address as above, or D. D. FLEMMING, Jersey City, M. J. 


AMERICAN 
GAS LIGHT JOURNAL 
$3.00 per Annum. 


A. M. CALLENDER & CO. 
2a Pine Street, XN, ¥ 











Bartlett Street Lamp Mfg. Co. 


MANUFACTURERS OF 


Globe Lamps, 


Streets, Parks, Public 
Buildings, Railroad 
Stations, etc. 


LAMP POSTS 


A Specialty. 


Office and Salesroom, 


4 |The Miner Street Lamps. 
Jacob G. Miner, (40 & 42 COLLEGE PLACE, - - W. Y. CITY. 
Gas Companies and others intending to erect Lamps 


No. 823 Eagle Ave., New York, N. Y.;| and Posts will do well to communicate with us. 


| The American Gas Engineer 
‘and Superintendent's Handbook. 


By WM. MOONTHY. 























850 Passes, Full Gilt Morocco. Frice. 88.00. 


AM. CALLLENDER & CO., 32 Pine St.. N. Y. 
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DAVIS & FARNUM MFG. CO., 


WALTHAM, MASS. 


BOSTON OFFICE, Koom 18, Vulcan Building, 8 Oliver Street. 











PRINCIPAL OFFICE AND WORKS, Waltham, Mass. 


TUBULAR, PIPE, 


AND 


SINUOUS FRICTION 


= e Condensers 


<= OF ALL SIZES. 


== 


SINGLE, DOUBLE, 


AND 


TRIPLE LIFT 


GaSHOlders. 4 


OF ANY CAPACITY. 






| 
iy Wit 
wa, Wi 
HP i 
lilt 
] aH 


TRON ROOF FRAMES AND EHLOORS. 
Purifying Boxes, Center Seal or Valve Connections, Bench Work. 


Reversible Lime Trays. 
SELF-SEALING AND PRESSED STEEL MOUTHPIECE LIDS. 


Coke Barrows, Coal Wagons, and all Apparatus Requisite for a Complete Gas Plant 
— ALSO — 


Gas and Water Pipe, Flanged Pipe, 


Sugar House Work, and Special Castings of all Descriptions. 








Bistablished isei. Incorporated issil. 


KERR MURRAY MFG. CO., 


FORT WAYNE, IND. 





Those who are in need of 


Holders or fas Works Apparatus of any Description, 


AND OF THE LATEST IMPROVEMENTS, 


will find it to their interest to 


GET AN ESTIMATE FROM Us 


before placing their order. 
As we make a Specialty of this Class of Work, and are Practical Builders 
and Manufacturers of same, 


with our long years of experience in the business, 


WE CAN GUARANTEE YOU SATISFACTION. 








Zistimates, Plans and Specifications Furnished on Application. 
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1 BARTLETT, HAYWARD & Co. 


Baltimore, Ad. 








triple Double, &-Single-Lift PURIFIERS. 
GASHOLDERS. CONDENSERS 
tm ler Tanks. ae i Scrubbers 
nor Frames. |e fF BENCH casTNes 
Cirders. . Oil STORAGE TANKS. 
BEAMS. ties Boilers. 


The Wilkinson | "Water ‘om Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 


Munich Regenerative Furnace, System Drs. Schilling & Bunte. 


) MILL’S REVERSIBLE LIME TRAYS. 
Gas Works Designed and Constructed. 


Pascal Iron Works. ©:7sz:=° Delaware Iron Works. 


‘| MORRIS, TASKER & CO., 


INCORPORATED. 
OFFICE, 224 SOUTH THIRD STREET, - - PHILADELPHIA, PA. 








CONTRACTORS, BUILDERS, AND MANUFACTURERS OF 


Gas, Water & ae Works 


Bench Castings. Iron Roofs. 





Condensers. Street Stops, 
Scrubbers. Valves, etc. 
Purifiers. Stand-Pipes. 
rs Hyd. Carriages. tot Water & Oil 
Iron Floors, 2 — ~ —— = — Tatiks, all Sizes. 


Single, Double, and ecas Cas Holders. 


SELF-SEALING RETORT LIDS. STAMPED STEEL RETORT LIDS. 
Locomotive Water Columns, Filters, etc. Boiler Tubes, Wrought Iron Pipe & ~“2tZags. 
ie. 2 _, Plans, Specifications and Estimates for all kinde 65 Machinery furnished on application. 
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Millville, N. J. Engineers, 
Foundries and Works:< Florence, “‘ Iron Founders, 
Camden, “ e @ r) Machinists. 


No. 400 Chestnut Street, 
PHILADELPHIA, PA. 


GAS HOLDERS 


SINGLE, DOUBLE © TRIPLE LIFTS, 


WITH OR WITHOUT 
WROUGHT IRON OR STEEL TANKS. 





MANUFACTURERS OF 


CAST IRON PIPE. 



















PURIFIERS. CONDENSERS. SCRUBBERS. 





~—* 
va 


SOLE MAKERS OF 


The Standard Mitchell Scrubbers. 


(PATENTED) 





ee a ae 


THE HOPPER AUTOMATIC GAS GOVERNOR, 
BENCH WORK, 
PLATE GIRDERS, IRON FLOORS AND ROOFS, 
THE TAYLOR REVOLVING-BOTTOM GAS- PRODUCER, 
HEAVY LOAM CASTINGS. 





HYDRAULIC WORK, 
LAMP POSTS, VALVES, ETC. 


MPANY, 


G. G. PORTER, Prest. (Successors to SMITH & SAYRE MFG. COMPANY) CHAS, W. ISBELL, Secy. 


ENGINECRS AND CONTRACTORS FOR THE 


onstruction and Extension of ffas Works. 











Special Castings, Tees, Bends, etc. Exhausters. 
Bench Castings. Engines. 
Water Gas Generators. Steam Jet Exhausters. 
Hydraulic Mains. Exhauster Governors. 
Iron Floors. Compensators. 
Brenner Self-Sealing Retort Lids. Self-Acting Bye-Pass Valves. 
Tar Gates and Hydraulic Main Dip Regulators. Valves. 
Hutchison’s Tar Displacement Apparatus. Valve Stands with Indicators. 
Multitubular Condensers. Purifying Boxes. 
Standard Washer-Scrubbers. Purifier Valve System. 
Tower Scrubbers. Center Seals. 


Walker’s Tar and Carbonic Acid Extractors. Street Governors. 





Estimates, Drawings and Specifications Furnished for the Alteration, Improvement, or Extension of 
Existing Works or the Construction of New Works. 


ISBEOoL-PORTHR COMPANY, 
No, 249 Broadway, New York City. 





Co 
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GAS WORKS APPARATUS AND CONSTRUCTION. 


GAS WORKS APPARATUS AND CONSTRUCTION. 





JAMES R. FLOYD & SONS, 


(SUCCESSORS TO HERRING & FLOYD) 


Oregon Iron Works, 
W. 20th & Qlst. Sts., bet. 10th & llth Avs., 
NEW YORK CITY. 


Engineers and Contractors 


FOR THE 


CONSTRUCTION OF 
GAS WORKS. 


MANUFACTURERS OF 


All Kinds of Castings and 
General Ironwork 


GAS APPARATUS. 


Bench Castings, Regenerative and Half 
Regenerative Furnace Castings. 


Condensers, Scrubbers, Purifiers, 
Street Drips and Connections, 


Valves, 


Hydraulic Hoisting Purifier Carriage, 
Self-Sealing Retort Lids, Improved 
Valve Stand and Indicator, 
Seller’s Cement. 


Plans, Specifications, and Estimates furnished for Construction 
of New or Alteration of Old Works. 





inion Fodry Co, == 


FOUNDERS AND MACHINISTS, 


CHICAGO, ILL. 


Gas Works Apparatus, 


PURIFIERS, CONDENSERS, 
Bench Work 


SPECIALS. LAMP POSTS, 
SCRUBB Rs, 
Iron Roofs and Floors. 


Plans and Estimates furnished for new works or extensions of 
old works. 








H. RANSHAW, Prest. & Mangr. WM. STACEY, Vice-Prest. T. H. Biron, Asst. Mangr. R. J. TARVIN, Sec. & Treas. 


STACcHyY MEG. CO., 


MANUFACTURERS OF 


Single and Telescopic Gasholders, 


IRON ROOFS, BRIDGES, LAMP POSTS, 
Water and Oil Tanks, Coal Elevator Cars, 


COKE CRUSHERS, BENCH CASTINGS, 


And all kinds of Wrought and Cast Iron Work used in the erection of Coal and Oil Gas Works 
Rolling Mill Machinery and Heavy Castings a Specialty. 


Foundry: Wrought Iron Works: 
833, 35, 37 & 39 Mill Strest. 16, 18, 20, 22, 24 & 26 Ramsey Street: 


Cincinnati, ONnio. 


182. DEILY & FOWLER, 


Laurel Iron Works. 
Address, No. 39 Lawrel Street, Philadelphia, Pua. 


BUILDERS OF 


GASHOLDERS, 


Single and Telescopic. 


EXolders Built 18sso to 18so0i1, Inclusive 


Chester, Pa. Little Rock, Ark. Northern a) Lt. oe of Calais, Me. Victoria, B. C. 
Hazleton, Pa. (2d.) 























Irvington, N. Y. New York, N New London, Conn. (2d) Vancouver, B C. 
Staten Island, N. Y. — x Mass. Willimantic, Conn West Chester, N. Y. Charlottesville, Va. 
ugerties, N. Y. Y. (2) Montclair, N. J Bay Shore, L. I So. Framingham, Mass, 
Clinton, Mass. (Lan. Mis) Woodatok, Ont. Attleboro, Mass. Washington, D. C. Woonsocket, R. 
‘enn. Malden, Mass. Santa Cruz, Cal. Newport, R. 1. (2d) Simcoe, Can. 
Galveston, Texas. (3d.) Staten Island, N. Y. (2d) Erie. Pa. (2d) Morristown, N. J. Pittsfield, Mass. (2d) 
Fort Plain, N. Y. Woodstock, Ont. West Chester, Pa. (2d Lebanon, -_— Chattanooga, Tenn. (2d) 
Brunswick, Ga. Malden, Mass. Lancaster, Pa. (3d Oakland, Cal So. Bethlebem, Pa. (2d) 
Port Chester, N. Y. Paducah, Ky. Tacony, Pa. (two) Central Gas Lt. Co., New * on ae ollege,”’ N. ¥ 
New Rochelle, N. Y. Norwich, Conn. Mount Vernon, N. Y York City (2d) Chester, Pa. 
Salem, N. J. (3d) Seattle, W. T. Binghamton, N. Y. Tacuma, Wash. pote ih Md. 
Omaha, Neb. (2d) San Diego, Cal. Concord, N. H. Knoxville, Tenn. Auburn, N. Y. 
Lynn, Mass. (2d) Westerly, R. I. Dover, Del. (2d) Pottstown, Pa. DesMoines, Ia. 
i counenemenmeetaindtianiaianndl 
ILLUMINATING GAS! FUEL GAS! 


The Loomis Process. 


Now in successful operation at Works of John Russell Cutlery Co., Turner’s Falls, Mass., and 
Henry Disston’s Sons’ Saw Works, Tacony, Pa 


The Cheapest Gas Generating System in the World. 
Plans and Estimates Furnished. 


BURDETT LOOMIS, - - Hartford, Conn. 








WM. HENRY WHITE, 


No. 


S2 Pime Street, 


--- New York City- 


ENGINEER AND CONTRACTOR FOR THE 


ERECTION AND EXTENSION OF 


Haas, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with @as Companies contemplating extending or improving theix Plasee respevtfully invited. 


Pla sad Estimates Furnished 
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GAS COALS. CANNEL COALS. COKE CRUSHERS. 





ee, 


JAMES D. PERKINS. P R KI N S AY, C O a5 F. SEAVERNS. 


228 & 229 Produce H=xchange, New Yor eE. 


Cable Address, ‘‘PERKINS, NEW YORK.”’’ Post Office Box 3695, New York. 








GENERAL SALES AGENTS FOR 


The Youghiogheny River Coal Company’s 


OCEAN MINE YOUGHIOGHENY GAS COAL. 


This Colliery is located at Scott Haven, Pa., in the center of the Youghiogheny Gas Coal District, and produces the 
only reliable Youghiogheny Coal for gas purposes. (See Map on p. 87 of this Journat, Feb. 16, ’85.) 


Shipment from LOcuUsT POINT, BAUTINMNORE. 





ALSO, SOLE SHIPPERS OF THE 


Old Kentucky Shale,“ Kentucky. 


THE MOST VALUABLE GAS ENRICHER NOW AVAILABLE IN ANY DESIRED QUANTITY. 
S. Catvert Forp, Government Inspector at Washington, pronounces this Shale 
“ONE OF THE BEST GAS ENRICHERS THAT HAS BEEN OFFERED TO THE TRADE.” 
He reports it as giving : 


12,553 Cu. Ft. of 50-Candle Gas, or 


. And 808 Pounds of 
10,460 Cu. Ft. of 60-Candle Gas, } An Equivalent of 627,650 Candle Feet, Merchantable Coke. 


Single carloads or more delivered at any required point in the United States and Canada. Cargo shipments from 


New York, Philadelphia, Baltimore and Newport News. 





WE CAN ALSO SUPPLY A LIMITED QUANTITY OF 


BRECKENRIDGH CANN Biz. 


Particulars as to Prices, etc., furnished upon application to the above address. 


JAMES & WILLIAM WOOD, 
Gas and Cannel Goal Contractors, 


No. 40 St. Enoch Sq., Glasgow. No. 2 Talbot Court, London. 


Proprietors of the BATHVILLE COLLIERIES (which produce the 
celebrated BOGHEAD CANNEL), Shields, Shieldmuir, Drumpeller, and 
other Collieries. This Firm offer 


STANDARD CANNELS, 


Unequaled as Gas Enrichers. 


Analyses, prices, and all further information furnished on application to Keller's Adjustable Coke Crusher 


SIMPLE, STRONG, AND DURABLE. 


Agency for U. S., Room 70, N OS. 2 & 4 Stone St, N. a. City. 9, M, Keller, sec. & supt. Gas Lt.& Coke Co. Columbus, Ind, 


Correspondence Solicited, 
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GAS ENRICHERS. 


GAS COALS. GAS COALS. 





The Despard Gas Coal Co., 


MINERS AND SHIPPERS OF 


DESPARD GAS COAL, 


AND MANUFACTURERS OF 


COoOrkK§: EF. 


MINES, Clarksburg, Harrison Co., W. Va. 
WHARVES, Locust Point, Baltimore, Md. 
OFFICE, 44 South Street, Baltimore, Md 


ROUSSEL & HICKS, KS,} acents. } BANGS & HORTON, 


71 Broadway, N. Y. 60 Congress St., Boston 
steeethendiniannaaianendeaatataniietetioniiantimenieieenteeananl 


Ae 


F" OS. R. THOMAS, 
No. 32 Pine Street, N.Y. City. 


Gas Engineer and Contractor. 


PLANS, SPECIFICATIONS, AND ESTIMATES 
FURNISHED. 








Contracts taken for all Appliances 
required at a Gas Works, 


Either for New Works or Extensions to Old Plants. 


H. C. SLANEY, 
Gas Hngeineer 


446 E. 116th Street, New York. 


Plans, Specifications and Estimates furnished for New 
Works, Alteration or Extension of Old Plants. 


JAMES R. SMEDBERG, — 


Cas Engineer, 
213 Jefferson Ave., Peoria, Iil., 


Will furnish Plans, Specifications and Estimates for the Remod- 
eling or extension of Gas Works. Also, Analytic Reports upon 
the business condition and prospects of Gas Companies. Ample 
references will be given. 


The Chemistry of 
Illuminating Gas. 


By NORTON H. HUMPHRYS. Price, $2.40. 























A. M. CALLENDER & CO., 32 PINE St., N. Y. CiTy. 





‘a 
PENN GAS COAL CO. 


OFFER THEIR 


Coal, Carefully Screened & Prepared for Gas Purposes, 





Their Property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on the 
Pennsylvania Railroad, and on the Yonghiogheny River. 
Principal Office: 

209 SOUTH THIRD STREET, PHILA., PA. 
Points of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River: Pier No. 1 (Lower Side), South Amboy, N. J. 








pa — —<—<—<—— ——$—<= 


Chesapeake & Ohio 1 Railway Coal Agency, 


FOR THE SALE OF THE 


Superior Kanawha Gas Coals, Cannelton Cannel, 


Also, SPLINT AND STEAM COALS, 
From the Kanawha and New River Regions, on the line of the Chesapeake & Ohio R’way. 


C. B. ORCUTT, General Agent, - - No. | Broadway (Room 217) New York City 


EDMUND H. MCCULLOUGH, Prest CuHas. F. GODSHALL, Treas. H. C. ADAMS, Sec. 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Penn. 

















POINTS OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY. N. J. 
WATKINS (SENECA LAK®), N. Y. 





Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South 3d St.. Phila.. | Pa 








Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 








Correspondence Solleited. 





GAS OIL. 


26 Broadway, New York City. 
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JOHN J. GRIFFIN & CO., 


rR Nos. 1513, 1515, 1517 & 1519 Race Street, PHILADELPHIA. 
(e <\ No. 52 Dey Street, NEW YORE. No. 75 North Clinton Street, CHICAGO. 


MANUFACTURERS OF 


ey METERS FOR MEASURING GAS 


IN ANY VOLUME. 


Provers, Gauges, Registers, Etc., Etc. 
EXPERIMENTAL APPARATUS FOR QUANTITATIVE AND QUALITATIVE ANALYSIS. 


Careful and Prompt Attention paid to Repairing of all kinds of Meters and Apparatus. 
Biestimates Cheerfully Furnished. 


NATHANIIBGE TUB IS, 


No. 153 Franklin Street, Boston, Mass., 


MANUFACTURER OF 


DRY GAS METERS. 
Station Meters of any Capacity. 


Test and Experimental Meters, Pressure Registers, Pressure Gauges, 

































ees Pressure and Vacuum Gauges. 
palit 20 yer experimen end the METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 
indalweronersprompuy, —(§ Patent Cluster Lanterns for Street Illumination. 
CHARLES E. DICKEY. JAMES B. SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING CO. 


Established 1866. 


BALTIMORE, North & Saratoga Sts. CHICACO, 122 & 124 Michigan St. 
NEW YORK, 838 Broadway. SAN FRANCISCO, 22! Front St. 
BOSTON, 92 Water Street, Rooms 2! and 22. 


CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Etc. 

















“Success” and “Perfect” Gas Stoves. 


A. HARBIS. : E. L. HARRIS. J. A. HARRIS. 
EBEatablished 1849. 


HARRIS BROS. & CO., 


Twelfth and Brown Streets, Phila., Pa. Agency, 67 & 69 S. Canal Street, Chicago. 
S. S. STRATTON, Manager, Chicago. 


, Manufacturers of Wet and fry fas Meters, 


STATION METERS, METER PROVERS, 
EXPERIMENTAL METERS, SHOW OR GLAZED METERS, 


Pressure and Vacuum Registers, Gauges, Photometers, Drip and Bell Pumps, Etc., Etc. 


PROMPT ATTENTION GIVEN TO ALL ORDERS. METERS THOROUGHLY REPAIRED. ESTIMATES FURNISHED FOR 
2 STATION METERS OF ALL SIZES. CORRESPONDENCE SOLICITED: 
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GAS METERS. GAS METERS. GAS METERS. 
GEO. J. MCGOURKEY, Prest. WM. H. MCFADDEN, Vice-Prest. (Phila.) WM. N. MILSTED, Gen. Supt. and Treas. (New York). WM. H. DOWN, Sec. 
Established |1834. Incorporated 1863. 
WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS. 
STATLON METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTER VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR & JET PHOTOMETERS. 
i 
Manufactories: 7. GAS Ss T OV Es. 197 Elm rc nese mae 
1 WW d St.., SUGG’S “STANDARD” ARGAND BURNERS, 125 & 127 S. Clinton Street, Chicago. 
512 est 32 hha | SUGG’S ILLUMINATING POWER METER, §10 North Second Street, St. Louis. 
A~nh & 22d Sts, eral | Wet Meters, with Lizar’s “Invariable Measuring” Drum. 222 Sutter Street, San Francisco. 








EEL ME & MciLHENN yy, 


(Established 1848.) 


GAS METER MANUFACTURERS, 


Nos. 1339 to 1349 Cherry Street, Philadelphia, Pa., 
WET AND DRY GAS METERS, STATION METERS, EXPERIMENTAL METERS, METER PROVERS, 


Center Seals, Pressure Registers, Governors, Indicators, Photometers, and all other kinds of Apparatus for use in Gas Works. 
FOULIS’ PATENT STATION AND DISTRICT GOVERNORS. 
REPAIRING DEPARTMENT.—We employ a special force of skilled workmen repairing meters of all makers. 


D. McDONALD & CO., 


Establishod 1854. 





Pee 





1564 West 27th Street,  *Be , 53 & 55 Lancaster St., 34 & 36 W. Monroe St., 
NEW YORK CITY. ALBANY, N. Y. CHICACO, ILL. 








MANUFACTURERS OF 


‘Wet and Dry Gas Meters 


STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS & PRESSURE GAUGES. 
Meters of all makers Thoroughly Repaired. 











SPECIAL.—Having purchased the sole right 
to ».uufacture and sell meters with the HEARNE 
IMPROVED VALVE, in the U.S., we respectfully 
solicit orders for the same. 

The superior feature of this meter is that it 
avoids the danger of displacement of the valves, and 
¥* if consequent loss of gas, either in shipping, handling, 
ROYERSFORD, PA. or by dishonest consumers. 





To designate from the regular Glover Meter 
S. antag 
it eaneinmeeny also made by us, we style the above the HEARNE- 
STATION METERS. GLOVER Meter. 
: METER PROVERS. It is worth your consideration. 
CHAS. V. NEWMAN, Western Mangr., : ion : — 
1434-1435 Unity Ridg., Chicago, Ils, REPAIRING. Full descriptive circular sent on application. 
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, NEW "irae OTTO” ENGINES 
) (Using Poppet Valve and Hot Tube instead of Slide Valve.) 





} HIGH SPEED FOR ELECTRIC LIGHTING, OR 
SLOW SPEED FOR FACTORIES IN UPPER FLOORS. 





+ FITTED * WITH * PATENT * CONTROLLED + TUBE * IGNITION.* 


Tois device will prevent starting backward by premature firing, and avoid injury to the operator turning flyweel. 




































































on 37,500 
9 
PARTS 
Engines in Use, 
EXPOSED Representing 
‘ = 150,000 
| VIEW 5 
a AND Horse Power. 
i 4 ACCESSIBLE THESE 
7 & FOR ENGINES 
4 2 INSPECTION ARE THE 
j ; AND RESULT 
; .) CLEANING. OF OVER 
: E 5 20 YEARS’ 
5 12 EXPERIENCE 
MEDALS and DiPLOMAS fir 
AND 
i CAS ENCINES 
EXPERIMENT. 











> —_— 100-H.P. “Otto” Engines: Gas Co.'s Electric Stations 
4 EVERY ENGINE THOROUGHLY TESTED BEFORE BEING SENT OUT. 


Over S800 Engines Always in Hand, 
Of i-3 to 100 Horse Power, of all Types and Kinds. 
; VERTICALS, HORIZONTALS, DOUBLE CYLINDERS, HOT TUBE IGNITING 
7 ENGINES, ELECTRIC SPARK IGNITING ENGINES, ENGINES WITH DUPLI- 
i CATE SLIDES, PLATES, AND COVERS. ENGINES and PUMPS COMBINED, 
i rf 


REDUCED PRICES AND FULL PARTICULARS ON APPLICATION. 


“OTTO GAS ENGINE WORKS,” 33d & Walnut Streets, Phila., Pa. 











